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fi 
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St, 

i. 



mm-3 ] mmmftttmxmzK® ixm 

tuia® i ©s« t m 2 <dmm t <nmmw § hm&M 
mmivmmmmummzMcmt, mmm2 

0*tet s 40 

fm% i (omm t m 2 ©ss t ©ra \mn £ ^fc»ss 

t5IEmi©SferotufWWW^ixfcaBi s fulfill 2 
[It*l7] «®tt©fc3S?i©S4£i, pi$m4i 50 



©Igfc, 

ffjf«(cil£ fcf±T/u $ = * A £#1- 5&ii*tt3iHB 

^-f3fg2©Xgt, 
©Igfc, 

fulfil 1 ©KtetiuiEm 2 ff>mt (omm^wm^ 

©Sfti, 

ffffBlg 1 oSSt^dc* tifcftiP^ ^rVf- t , 

is - — - 

tfrtfi^ 1 <omt % 2 ©s« t ©wttiESf snfcffifis 
mm 1 ©ss©tMiWM $ titi t , ttrKB 2 

[ff*«9] fn©TO£^ 

mmm 1 ©33fc«fc*j£SrA#i-5js 1 t , 

M2©^fet, 

Mflf£ 2 ©W-3f»ftS£A^-f 2 ©«^g t . 

Mian 1 <Dmmm& 1 mm® 2 ©s^ia©^^ 
7 sr$ijii-r t tmtz z t mm t-tsm 

immio] *io*3t*Et % 

S&2©5g3t«fc, 

fulfill 2 A;ft1-5fS 2 ©Sft^S t , 

mm i vmm&twm 2 ©3M©^nm©?£ai 
t&iE^ffi«S[#s©*tti»f yiries s tim&m^/^ 

Hl*« 1 1 ] §1*5 1 0 mt<0Mm*%£&M^ 

ffl(ffl©Ji^©H^^#tm^-CV>5m 1 ©P#HJ-Ctt, 

irlfi^ 1 ©«*#ssr^tr-r s xs t , 

Hffi © T^© Bft # ft t T V > 5 £ 2 ©B#M -TO, 

m btmimmwvmMm, 
immm<D±mKmuiiitz\mj£t!hm 1 ©is± 

Mf5^*ft©TSa}cEgSfc(iffM^^fc^2©?g5t 



mm 1 ©3§5fe¥©fcj:tMri!aig2 ©a^&oa-y*- 
mm 1 3 ] mm 1 2 iEft©5«gis^gg£^ 

li, ff!E^l*5J:t5^2«|g3t^a*^-7«fl|t1-5^- 10 
TX&i, 

ttiMK^* /^Sl Sr £ § tfe * "C ^ 4 v ^ 2 © B# FhK* 

ituiE^xrgici^TI^ gJ|Efli©38#3MB!i fries 
<tlil#Kg©.f<ij*fe - — 

[11**14] 7 hy-cf'mmmmt^im 

fc©StESS#ifc3tffi1R¥ai Sr*«i-5^ kim 

mmi5] * h7-f7*^wmffis:^ri-5mi©s 
1st, 

Mffix b 7^ 7°^©is t wia* 3 <dmm t oimicm 

£ tim^ t £ * i i , 

frfsiissm i tuiaB 3 <owm t © 11 ic&s § jit jg 2 30 

Si* 

H#WI*5|ri-5J&2©*fiJ:, 

a-fiis ©is^&w-r 3 <Dim t , 

fjt£7 b 7°tt©fHi i fflifim 3 ©m® i ©[i(lfcflE# 
ifel^i Sr*Tf5* l ©«ffi®i, 

mtmmnm t mm 3 ©e« t rnrnw 2 

©jfcilt, 40 

ittrfasg 1 ©*M^Eg£ ftfc/* y * 7-r h i , 
i, 

fi!B7 b 7^ 7°^©ltffitlE»1tJE2»t3!g 2 <D K 
7^^«i^ffit 

5 r t &m h tzwmmw* 

mm 1 7 ] »** 1 emmmmmmm^ 

lSt5^1©ffi B B BltSJ±^ML, ffSB^y*^ b 50 



©JfcSrgfllE^ 1 ©® H B sl(cAM1-5Ig^ffixLfc r i S: 
#^i:1-S^ft^^'g©ii»m 

[it*mis] -rYVvt^mnm^tzmKn 
mm, 

mnrnzfttzm 2 t , 

to 

[it** 1 9 1 mmwM it, m?&m&M t 
fc t±T mm -e* 5 c t t -r sti ** 1 8 

[11**2 0 ] ^h7-f^*t©®ffiSrt1-SMl©S 
Si, 

*fflS&£*r1-*®2©£1£i, 

tfriE-7 b y ^7 7^»affiimiE*fflm®i©Kt^ 
tola* ■-b-^-^^sffi©(i^*aj^-<---,- i-. k^-c 

lute-? h y ^^^^©msiSiBftiimsi©^^^ 

^^fc*^HJfi**«L, 

mii^ h y 7 ^ 7,^wmii©^f s f±> itutsii 1 ^ss 
©tifcsi5tfc5t>©tt/i^<, /aastfo5^©tt±t 

mm 2 2 ] m<oMm#&%tmwm\cts 

*T 5 - i ic <t >) , 1 ft©ffif B ^^^Srfigffl1-5 
ri*#ftit5!f^gEo 
[ft** 2 3 ] $»©* b7^y*©^T®^^t 
S.BgKggi, 

Aria* f 7 -y jm&ftmn t mm ititm®e> 1 © 
k-trnm^mmo 

[n**2 4] mm2mmmm^&m%^ 

«*7-f-^KT», ^i:#@©7 b7^7°^©^iT® 
«^*rtsxgi, 

ffii:7 ^ KTtt, B ©7 b 7 ^ ^©^Tfi 

mz&tr? zTMkmztz^kimk tmwmw 
©»*ffi„ 

[is** 2 5 ] mmmm^m^ntzmm^mm 
*ttm&m;<*^k, 

5 r i i -r 5 Bt&S^il. 
[ft** 2 6 ] 11**2 5|B«©Bt#&*£ft*ffl^ 

Ef S©^ l © 7 ^ —iv b"e UIHS:# § Kftfii- 5 ^ff ^ 



mm W7 * -a KT?Bfift# b cftg-t 5 £*r§«s 

fcisfts^se © sift** *> o t , 
jixfc^t^fM>t5^iii^^«i<!i*fe 

1 ©£t£i, 

mfie^ 1 ©S« t tfrfE^ 2 ©S« i ©PflKi&ft $ 

Aft** 

mmmm<DmmiijmzjB^titzm^<D7. b yj 7°$ 

©# fo«Sip$rit s nfc* 2 ©as t , 

twaig 1 <ommm2 <Dwm\z$m$hizmm t * 30 

[«*«3 2] -7 h y ■y^x^tffM^^fcif^Sfi 

*f fait^W £ ftfcg! 2 ©S« t , 

mem 1 ©as t m 2 ©« i ©rbi^ $ ^mm 

i, 40 

tffKBifiSffiKHi #Mnt5® 1 ©itn n 7 y 9 

i t/b 2 ©ssi b7>i?x?mk, 
mmmnmmcms. s nfc y -us t , 
tiitwmMtEH^^fc^ 1 <Dff~ bm^-mt, 
mmmmmwi\mmft±m 2 <r>?~ bit mt , 

«uS y ^ t (Mfc<i#fc WPt -5 y K7 4 * 
i, 

ft 1 o^- hfll*»fcd-yd-7«E«rfpJsrr 5» 1 ©?' 
-hK7^£, 

^2©^-b{f^C^-^7SJI^Mr6^2©^ 50 



Mie^ 1 mm b 7 y^^m^?- ym-\mm 

1 ©y- Mt ^iu-g^tu 

mm 1 mm b 7 y*j* ? if© y-*m\mmy 

mm 1 mm b 7 ? m?<o k w i±mm 

mm 2 mm b ^-^mw^ b^\±&mm 

fulS^ 2 ©fcffll h 7 y^ ?*f© y-^Sf fiHufE y 
MEM 2 ©#fg b7>i?*$ m*<o K W y*F turn 

in$m 3 4 ] it*Ji 3 3 m^mm^^m 

mti^7'y y*yyM$\zm«m 2 mm b y v<s 
Wftlt-i-ox-^SlWiciiBtilE® 1 offlff h 7 yi/7.9 

m-F&*ym%\z.i*zimt mt-zzt&vmktz 

iit*«3 5] b]) xmmwzhtcmmmm 

Mimmnmm%mMi-z>m 1 ©sis h 7 y 5?^ ^ 
2 mm b 7 y^^*f i , 

mm%mmmimw£titz% 1 t , 

mviWM%mm \mm$htz% 2 bmm t , 
mmrmmm is tut im&m t , 
tuEy-^if -^st«f ^-^wn-rs y-^ K7^^ 

k, 

fl5IE*aff ^S(cft^-&Ppai-s y -t y b b'yy^k, 

mm 1 (r>v~ bm^mztytym&mw-m 1 

ntf— b b°74^k, 

mmz^ff- b\mmzJryjr7mmmti\tz>%2 

W-b Yyy^k^mu 

fflfEU 1 mm b 7 y y* tmwf- bm^\mm 

(Ms* 1 ©nil Fyyyx^f® y-*s^ r±mne y 

tulE^ 1 mm YyWx* Sf © K W yiftffiffifIB 
MEM 2 ©jf F 7 y ^ ? ^©T 5 - bSf (iifjE® 

tuE^ 2 mm b 7 y?* ?m © y-*«s* «*ffte* 

MEM 2 ©SBI hyy^^ffOKW iiflE 
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i, 

irlBiJWJWf^^WPts^i ©sum* y^x* 

fflBiifltlS^KtESS^fc® 2 <D?~ Mff 

$ i 0 y-xft ^id^t #4rEMni-s!6 i © y -X 
K7^i\ 

£ 2 © y-xti#i^M!^£TOJ-t-5ffi 2 © y-x 
iJ«£*> 1 ©^ii h y y vx y £+©y- h JST-ttifflaiSS 

i ©y*- hismmmzti, 

mm i mm v y y-**mi«ri£» 

MIS® 1 ©*If h 7 v^x y *^ © K W ttfflfE 

mm 2 ©-sn k 7 yvxtmmr- hm^mmm 

mm 2 vmm vy>v*? © y-xs^ 
2©y-xif^fudgg£tu 
tu tBB 2 mm h7^?#foK w fittriE 
S ft T ^ 5 c t &m b 

mim 3 7 ] wkMt %mt s , pfE©¥^s, 

JM«© 5 *>'J>4< 1 1 1 o©sgjgx-y 

/Hf£© b < 1 1 1 oofltf- y tS<3 # , Kg 
Wggfcftta-t 3 «E £ "Tld 1 5 £ 2 ©griM^s t 

3?i£J;i;M2©y-x K7^7EI&i3rjyiU 
tSfB**«i7^7 7X^y =JV8K£¥$fflgi 

lt h 7 y mi-mm $ nx& &, 

[11*93 9] *3S4¥R4:, 



(5) #12 0 0 1-2 1 0 1 2 2 
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[11*94 0] W*94fBt©^lti?*SHi, 

[»*«4i] m&m^*>vb, 

io [»*94 2] miommb, 

©g«£, 

HulEill©SffiffilcEg£ftfc, v#d^X7K 
frfBfj 1 ©Sf£ t £ 2 ©g« t ok £ ftfcMUS 
mm i ©=&«©itf/ffiv-f n u > XT Aft 

20 [S*9 4 3 ] ?g H B B S*/^;w b , 
t U 

y t, 

ifrisf? i ©gi^P y y (omMmmmzfotc, < $ 

30 tuIBgB^7n y y ©B§l^,K^tIBg^ftfc|63t^i 
[mm 4 5 ] ft*Jg 4 4 |Bic©,3i0J!gg t , 

immm^^b, 

[11*94 6] 3S3fe*^t, 

40 IIWBfiWWKb-r*^**^ y7*Sr*i^TEIi$nfc 
< $ two® 2 ©SW7* B-^i, 

^„ 

[W*94 7] RUMro^^^i, 

aHEISJte*^^^©*!!, mfESW7*ny^O-iST^ 
50 S^Lfc^, tufB^/^HciAltl-S^t^mit 



mm. a 8 ] tt*^9 s fcii2 2 v-wmwmm. 

r t t + 5 7°n ^7 Af»f£ 0 

= v f » - * ic * o mn s * s fc» ©t 1 * 75 a& 

0 FTt6*r t Itmn i 1"3 7°n ^7 A!ES» 0 
[ff#*l5 0] Bhftqtll, 13, 17, 24, 2 6 

~2 9 0^r*bi»K1E*Wft«*5^0K«*ftO^: 

— 

[If *5 5 1 ] nt.m 3 4 KEf^fciS*/^© 

3 y t" a - ? [ c J: ►» H IT £ * 5 fc * o 7° u y 7 a & i c 
/4fctt7*-*S:lEftLfc, ayfa-^tiDR**: 
5 Wtift r i 1 1 5 7°p ^ 7 A1HS8E#. 

[0001] 
[0002] 

[0 0 0 3] 

5 fctSIKJH] SiMfiv^WI 

[0 0 04] »H*^^354i*5JHH«:** < t>ttX 2 
fc£ 0 yjxY^-vJ-jyt (TN) ff£ B B B ©|§£\ 

fc^ *) $m m®m& o 1 o o % t lx 9 

0 0%*>5) 1 0%OSl*£45©t||1-5l$ 5 
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IB) tSrJD^fc«FW (£H«, ^©^±^5^+4*, 

T# 5 H#r B ^^B#F^rt t Ii50~80msec 

[0005] t&&m#&i*m&*-vi>bs. mm 
mmwM*. ocB*-K©*fttt*an?* 

[0 0 0 6] ^2#@©®Htt, #KJd08iA*#7w 
1 -yu K 5 ^ Ht 7 1/- A |B)H T»t-f 6 i 1 1? * 5 . 
fc£;t(f, &5HSt©ifjl*iifn©7^-;i'K (71/ 

—a) ©KiiijfcE-e&s. otu, {y 

v- A) r t £H*tt!0>«tttt* § fetufol,! © 

[0 0 0 7] /fefc, ^H/l^^-CiJ. 1 paiiti^^t^fc^ja 

S T?©8#H S: 7 ^ KfcS V Ml 7 t/- A t n?^ 0 
[0 0 0 8] CRT*ifwS*ggtt, SftftE^S? 

^T^aUTffl^&*^-f5 a ^©fcfc, 17^-/l/K 
(171/-A) ©jSHHfcfc^T, s e ct- 

[0 0 0 9] 17-Y-/WF (7U-A) ©Jfiffi, oj 5 

li©3S3fc«H4CiSt»OT*fe5 0 oS5, C R Tf(±, 

-oB*Hirftrtt^utr (a*) Sftrv^. c©crt© 

4V\6»£.T?fc3. D}»U SJc^g^^/i'T-tt, 17^ 
[OOio] *3BWHt£l±oJ;5!5M»iSlcfiE*Tft*n 

[00 11] 

*m*t>*y v hmzm&M^tmm&t, mm 
mm t *m-t 5 r t mm ttmwmaxhz, 

[0 0 12] fi©*Hiiii, ^jtffit, fffK^Tt 



(7) 

11 

zmwmmxhz 0 

[0013] it, i&(D^mmit, ws©*3H&#*fcf± 

fm$#«©3taiftiIfc®j£*fcttE*£iifcftffi 

z%m*&mLxm:ztixmf&zhx^zzk& 
mttmwmxhz, 

[0 0 14] Sfc, fe©*f&ej[±, BU$©WJ!©!PJ! 10 

sat, friEffii9SSA^oaM*s:Swi-5«fta^ 

[0 0 15] Sfc, ffi©*M!^ -7 bD 
S«^tii ©*Ki, fufM«££ixfcy 

zvtW2cr)m t, mm l ©£ffi k ® 2 ©££ t ©R3 

ic^^nfcjsss t £*eu mm 1 ©gffi©tfffe 

fife $ ft fcffi fc # ft ft L T ^ 5 ^ b £®m 1 1 5 « a B H jt^ 20 

[0 0 16] 3=fc, tf&©#3gHfi, MJ y^ttfcM 
^/j«£ftfcfgl ©Kfei, MSfflSPicffM^tlfcy 

ftfcfJ2©S«^ iiuiE&i©fiK£S&2©&Ki©ffl 
* iifcffi^l i £ Atii U mm l ©Sffi©ffifE 
&aa^W$nfcffii, tiiiES2©£te©BSfEiiiSas^ 

[0 0 17] ffi©*38W(±, ftjg®tt©fe5|fll 

©*st, mmmm^vvvtxmmfcZhtz.w.i 

M$fi^?FMtSMl»XSt, fUEPflSKftSfcttr/u 
***^*A'©»6*ifet»J)5. 40 

[ooi8] *fc, ^M/s^ttion 
as^wstifc® i ©sst, ffliEDflas^fifesnfc^ 
7y^hj^^i, me® i mmm^tim 

ffiiESSl©SfciS&2©£JRi©K[;: 

mzhtcm&mkzmL, mmiommmm 
mtzMkmrnLx^^k^w^ktmiB^- 

%-i^Xhh„ 50 
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[0 0 19] ifc, te©#3SKfi, Si * 

©^7t#s i , mm i OS jfc#a*i £ xmsss 2 ©s 

mmktmwmmxhz. 

[0020] te«)*«fflfi, £i©^3t«t, sfr 

©383t¥& t , fffiem 1 ©«*^&i3 J: tffldlE^ 2 ©» 

*^s©^-y ^7 «r«ijftit ssm^s t , mm 1 ©t 

J; IMS 2 ©»f*te©*;fT,eii©3fcfiitf EtEfi £ 
[ 0 0 2 1 ] 4fc % te©#£Btt, *^©»&»pS 

i' >^i^ft.jc>i<si?°foiRLUi]^&-e.fe-o -c, wffi©±~ 

¥#©««> **£&;t -a ^is 1 ©p^t-w:. mm 1 

#lftA-CV^5^2©l^|Rim iWfdfg 2 ©»?©££ 

*rt- 5 xe ^iifcct t -r § ewna^e © 

[0 0 2 2] *fc, ft©*|SMtt, WJtffit, m» 

mmm.m(Drm\cmm ittmi&ztitM 2 

^© k , mm l ©3E3t^ H;^ i tftfiEm 2 ©IS*¥S 

m^nmztitzmm&k, mmmm^^tm 

[0 0 2 3] fcfc, l&©*^PJ!(i, **K©IBIHS^^S 

^^©HE©##mx.r^-5® 1 ©i^ia-ett, MEM 
1 t3£VM 2 <D%%^-wtit*yvm\^-tz>*7XM b , 

tulH^lSfcf4M2©?S3t¥a^^^ttffilc1-5^ 
vili^it filE^yxStfcv^Tfi, mjfa^i© 

»*#gk t mm 2 ©$g##g 1 1 asic/Sitr* *5 z 
b &m btmmmwv>m®mx*foz. 

[0 0 24] 3-fc, ffiO*«MH:, 7, by^7°«©SS 

% 2 mm^^ k <om ras s *ifc*isst#a t 
sr^«t 3 ^ t t tmrn^mmxh 3. 
[0025] St, te©*igp^(±, ^Y7-(y^<Dmm 

^W1-3lgl©S«is B^SS&*t3B2©SK 

^fcffiS^f i 1 <mm b , iliiaiB^SS 

t mm 3 ©a# t ©rats^ £ Mz.m 2 ©« H s a i t & 
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jy&rr 3 r t zmbtrnm^^x-hz* 

[0 0 2 6] St, ffi©**Sl±, * b7^7°tt©mii 

-f t ilfiia® 3 ©Sffi t (OWi \z&& S *lfciS£ 

*fcS*^i*#tSSIl©«iIJiJ:, flWBMfi®S 

t ffiHH 3 <onmbm\zWftisfrk.% 2 <om&m t , 

mii2igl©SM!liIEfi£ftt^:y7 7^ hi, MfEB 

[0 0 2 7] St, M5£©*3§fB©M5 
EH 2 ©« B H B S©iB{i £#£&;ttf£, MWjftm 

i wMWicyvst-r^xs^dx.fc - £ 

mtt31«i^£g©I«&Tfc3 0 
10 0 2 8] St, ffi©#Smii v vh'Jy^^Ct 

fc, mfie^ h y y7 7$©f|«£fuiE*fflil;ffi£©P^ 

[0029] st, ft©#i§w±, mz%mm$, m 

[0 0 3 0] st, ffiroWJH:, *H7^^©@ft 
4rt1-«»l©S«i, *iiSffiS:^t3^2©afe 

j*Jf £fttMfSi£jyf U tulE* 
[0 0 3 1] St, ffi©*3!Slt, 

«&wt5t&i©£*t, «ti§%#i-3S2©sfe 
is h y ^*t£©*§ifufa#ii®i£©p B it 

$&£^tMSl££JytU SulEv h ]) 

[0032] ft, ffiikw^fi-M®** 

■fmmm^^x, ma * yx\ nukMm. 
%kk\m\^m% tiii^$*5 ^ t k * d , i #©?& 

3 0 

[0 0 3 3] St, ffi©*J§Wt, «RO^h7>f^R 

n&ttmzt+mmwt, tan* 1 94 
m®kwmrcmm<D 1 ©h«t ^tzm&m 

£>5 0 

[0 0 3 4] Sfc, ft©*fPJ(3, m®<D#%W<Dm%. 
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££#rf3I&i, ft»7-f-yvKT-tt, ffii:#g©;* 

«F» t r 3 So 
[0035] it, «k<o*m\*s ®m<offl$\z%m£ 

[0036] *t, i»ajo*ssw«)tt* 

lfe^SS^ffl^t*^^Sfi©iIB*feTfeoT, jgff 

£©m 1 &y 4 Yx-mm s \mm-z>&nm. 
& jfejtrt 3 is t , huiem 1 © 7 w k t? fiffiic# s 

m t ? 5 «is^£g ©sis m x h 3 0 

[0 0 3 7] St, «L©#3BE(J, tflM©»J©^ 

&*y<m® <> ts*&s>j<^.©i«;i .'/fe-efe o x, * 

^Hftr- ^ t J: *> , MmMMm^ $ %fg»W!c 
t{ti-3XS*#^tCt^^tt3yt®S^fi© 

mmjsmxhz. 

[oo3 8] st, m<D#mm\% mmo^m^m^ 
wt^mwm^tMkmmww^mrtmxh^x, m 
-nm\c 2 m<DMTmm%.tz>T&mktzz t 
%wm ttmm^mmmmxhz, 
[00 3 9] st, m^mit. m<D*m<Dm 

ttcz tiw^ttm&m^mwmmmxh^ 0 

[0 0 4 0] St, tt©*SSWtt, b V y ? xtittzW 

mm^tiitfs 1 ©sffii, mmmmmzhtzM 
2©»tet, tfiE^i©sffiitfifs^2©sfei©r B i{c 

t «r#» £ 1 5 Wfc^gg-Cifc 3. 
[004 1] St, ft©*^Pj!(i, f y y^^tH 
S^«Jt^^fcmi©*lS£. fflrtEH*©PfSlfT*|Blt 
^ $nf«©* N 7^ yt©Sfill#l^ tbt 
^2©Sffi£> SWB*iroSte4:»2©affilll]tSE»S 
^t^ft® t 3 r t 1 1 5!*** v8« 

T"*3 0 

[0 04 2] St, tt©*3SWti, ^ h y y?z$t£M 

ztikfflsuD* v ?<< -?®.imtt^tz>m 1 ©sk£ , 
m isisffi^^ $*it£6 2 ©bs t , mwm 1 ©as t 

^ 2 ©SS £ ©Kl-ttS S nt^S i ' t 

mm t tmim^muxhZe 

[0043] st, te©#3£9iii, -7hy y7*^(cia 

fi S ^tH*SS b , B«IEH*m f^Wt 3 B 

ioiih7^i!'^j;^i2©iih7v^ 
^S^t, ^iaPi**iir B iicias^^ty-x{f^ 
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h , mmmnmmimmnfzM 1 ©?*- mi -5§-i§ 

i , iiuEIflim«tEfi £ftfcgl 2 ©t 5 - hffi^-a 
7^£f?tot5S&2©7WK7V^fc£JWBU # 

ej& i © sin k ? y &x 9 © h m- tmm i 

©T'-Mf^l&fcg^ft, fuEfFn ©fill F 7^7 

1 ©Sflf hy^^lfoF ^ yJS* fiSufaM 

?- bSWiuEfg 2 ©t*- Mf^SUdlfSiSft, tuts 
$ 2 ©sk h 7 y^^*f-©y-^*Sfftti)WBy-^ 

ft^RKBSgStu mf!E^2(7)»^h7y^^^»^ 

[0 0 4 4 ] S-fe v --#.©-*«0J! fe--^^(75-*^PJ(©^ H H B --- 

a*/** /v £ js v * fe Birffe^^ ^© mmjj& xh o 
t, m.\mo7°7v*vmmzmm2<nnmY7 

9 mm tnwiEm i b 7 
ki-s is t srfit a s r t mm 1 -t s 

[0 0 4 5] Sfc, ffi©*^i±, vhJI^tttE 

1 o*Sf K 7 itffg 2 ©SE h 7 >z?x 
k % ffrtaiiilfilW fcffifi $ ftfcSS l oy- Mf#a 

t , -mmmm icst s ftfc* 2 ©y- h«*» 
ie® 1 <d?~ hmmz*>*7mi±mM-f%%i 1 © 

7*~h K7^i, fuffi^2c7>^-h{f^^^^7 

IEOTt5l2©^hK7^^^IiU TttriH 

n 1 anm h 7 >vx 9 m<D?- im-ttMffi 1 © 

« 1 ©*J1 h 7 K W y*SHFHt«fBH# 

2 ©m si h7>-^^ y~m?mm&mm 

SfcSStESft, iufEl2©SSh7>^^^«^©K^ 
■Y >S^fifffSH*«iic^ $ ftx v ^ i t frffl* t 

fiSftfcliifSSffii, ffl1SPi*«ffit^*WJPi-5» 
1 <omm \-7>i?x9 *?-*3 J; tffc 2 a#flt h 7 v i>* 
* £ , hM^SIFpU'-EE £ ftfc y-*tt** 
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mf!EH^m^i«g$nfcB2©^bjf^ 
i , BulHH#mSF H 1iciag £ ^fc#iiff -5§-H Ml© 

y-^jf^mmt-t^Mi-smi ©y-^ K7-r 

^2©y-^ffl^iStBlHfeffi#*M1-SB2© 

y-^ K^f^t, ^fflff^ntft-i-srM-i-s y -fey 

h F7-C^fc, tr 1 ©7 s - h« ^l-^^^7®JEE^Ep 
»01-S^l©^h K7^^t, m2©7 i -Nff-^-St 

^y^7SJ±^*t^m2©7 i -h F7<<s<k*MM 
U Ml2^1©»Mh7>^^^©7--hS : 7-!±Bfi 
10 !H^1©^-Mf^^^^^ ffliam 1 ©^JH h 7 

y^^^©y-^ffi^(iiiEmi ©y-^ffi-JrSfc 

SKS^ iitEmiWifSlb^^^^S^KWy 
*rfBS6IEli*««K:ggR $ ft, tutEfs 2 ©SP® Y7V 

mmm2<D)/-Mmmmm^ mmm2(Dmm 
h 7> v^^># r© K-f^ >m (\m^m,mm'Mm 

[0047] tfc, R*flr*o*-f5, 

20 wm<D¥®n&, &±m&, Mvm£<D5*>'jfK< th 
as&a^gi, iE^m^ofts, iaffi©^s 

Jt, «7<fft, S/h«l£© 5 < 1 1 1 ocJKf 

[0 0 4 8] «L©*««tt, a^ffiifti, WE* 
^«©jiai35t*° y v- y 3 yg»r« s ftfc^ 1 & 

30 J:^2©y-7 K7^7°0Sli^ffiU, ITEIS^I 

m±r* i\<7 7 * ■> y 3 y t lt h 7 y 

s?* ^ ^ftxfc 5 , HJaasttJH y -> y = > # 

[0 0 4 9] Jfc, ft©**BJ!W, jtis^at, A> 

40 y(>#-t}hZi. 

[0 0 5 0] ifc, ft©*HPJii, HuiE©*3SK©Bfe« 

7«^7t&5 0 

[0 0 5 1 ] *fc, tt©*3EWtt, RfiStv^A'i:, 

r ^^©^s^gisff t , msmm t mmmi B mm^ 

[0052] it, m<n*%m$, Bimmmk, 30 
®m&-mt Lxmmmmk*%t<b%2nm 

50 St % tufa^i©SSffi^EE^ftfc, ^Y7»uyX 
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l/yX7W»I^fcIt MfEfS2©gffi©miiE 
[0053] *fc, teo#38WB:, 
faiS^I-^frfcMU Br£©a#K:a>fcif^-CS* 
[0 0 5 4] *fc, ft«5RI*ffiSr#1- 5 

ttm-rz>zbttw&ti-mwmwr~h?> 0 
— [oo5 5] itL0)£m-i a, mm&m mm 

mWb, Sftft^*^ fJieSfaft^^/v©^ 

*mtZ>Zb&Wi%.bt%t^~7 7 4y?X'hZ> a 
[0 0 5 6] tfc, fl!L0#3B8fil, BftSH^i, M1E38 
^ fe©3t££Kttt 5 ©4S£H& £ 5 % 

i ©sw7*n ;y ? t , aWBfiwwicfc-f a»4$j(t^+ 

[0 0 5 7] ifc, ffi0#3&Utt, suncft^*^ 

[oo5 8] ffi©*aswtt, mm<D$:%m<Dmw 
m^^bmmbt^^^7^timm^hi>o 

[0 0 5 9] Sfc, ffi©*3SWii, frj£<O*«W0!!ft« 

s^g©£$xf2-^©^&©£to[i-$©j§tii£ < 

3 > - * i c ± n mi £ * 5 fc ft © 7* u ^ 7 A i3 =£ 
[0 0 6 0] Sfc, fl&©#3&Wfi, w&<D#mw(Dm& 

±9**fc!3Wffi4it4:«p«i1-57'c^7A|Efly« 
[0 0 6 1] fi!iO*l8Ktt, iu$©#^©& B B £ 
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- Ift© ft f££ 3 ^ - * ( U HfT £ * 5 fc ft (0 7° n 

^7 a *s j: fcdf*-^ Sries t fe, aye^? 

m J: "9 0 ^ftd t lr#m t 1-5t°b AfEfe 
5. 

[0062] u±<vi?ft*m<Dmwmmh%wif: 

K«H-5B«llltti:«rlRl»tfcoT]iflk«**rfr5. /< 

[0 0 6 3] %%1&<D^'/i?£.li&&LED&$i*)tttt 
fcS^ltlorolI^T^-Br-So 

5ic1"5 0 

[0 0 6 4] Z.<D£olCLED<Dm?J iyftmih 
^7^ h^e,3t*ISJtU «£«^1-5©T-fc5 0 - 

BSSis**snfcv^ra^i:5. r©fcftcR 

T©#^Si|s]«©a^l^*mT'#5 0 LfcdSo 
[0 0 6 5] 

tit fc tt/fc* J: mt0 1=1" 5 fc ft , ^B&4 tz 
tt/fti:xm*M'bLfc.ffiJi&h&. fzbm, (El 5 
9) ©Sltl!^*gfiT*li)^lSe CSS) ^SrflftLT 
^5, ^±©^<t(i£J(T©[lEic^bTfe^liT-fe§ D 

[0 0 6 6] /£*s, #Hffi^T«Lfc^t±^[Sf9 
^fiKit, tiL<D£Mm%b%$.frhfritZ>Zb$X°% 
5. fcixfif, (HI) ©RgMKgSr (0 9 3) ©ft* 
ggiCfflV^^t^T't^U (0 2 7) 

(Hi) ©RgWSHSSSS:ilt^t3*fcft^SE*flf 
fi£1-5rtis-c*#5. *fc, (01) oflaMSfi* (H 

9 1) ©ff ? 1-^7!7#iCSffi-rS^fc ! bT't5 0 (IS 

9 9) ©PBS 8 7 1H£ (Hi 0 0) ©ft*i6*K# 
M1-5Ci%-C§5 0 OS 9, *HSJ»©ft*/^^# 

fftM1-3 - t ft < fflE ta^fc*fcH»^©ft*g 

[0067] Z0i7icmmmm^^m^^nxi^£ 
<bt, mmm. mm^ximh^mmuzm,, 
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torn, ft««s z^Ktm$t>itxm*mk Lxmmt 
k'xm&tzzt&^mxhzfribxhz, 

[0 0 6 8] Lfci^t, fgfPa^/^/V-e^ Lfc# 

«tt, *8flo fa -7 7^ y^fcttSMS^Sfi 

&&v\ *tc#%w<Dm%mi-zm^x^-ni<D\?i.~ 10 

T t*fflt 5 r i 5 r k m 5 * 

-etftK 

[ o o e g ] bit, mmm*&m ue# 6*3sw©** 

gg^iCO^TJIftlM!LTVK 0 (01) H;#3BW<7> 

96 W SB 4 6 ©Ml £ U fe- % ©T'A 5 „ 

%mt) 1 4 iir^ y /v«fjfg % y t«ft 

l 0 0 7 0 ] TOS©#§:(i, BUfctJ^TXy*?^ 20 
M 6©3teW*fElciHfi$H5, fflgl^ftft^S?* 

ft < 1 1 3 ^ jf * L < fi 8 £#Et±K£S] UTS* 
■f5£«ffeiSfe5^e>, ftWk&n m kU 

*;u2 KDtmmmmvtmzH (cm) ttztik 

[0 0 7 1] 

5 (cm) ^H/ng20 (cm) (|fc£l) 
L-<fi 

8 (cm) ^H/n^l5 (cm) (ft* 2) 30 
[0 0 7 2] (11) •?ttm%Ml4<D*yimKb& 

LEDl l^KOjgJfe^SrffiBI-SiLT^S^iJik: 
v\ 

[0 0 7 3] H/nas^*1-f5i:«*3H-ll*fctt 
ft "JUS** HcftSo H/n#*£ 
■f^5t^iiffiisiit<ft5, £fc, 40 
ft(c< <ft5„ 

[0074] tfc, &*'<*/u<DG®mmm<r>tim* 

W (cm) it5i, &5tSr«JE$*5J:5K:«l*t5 
[0 0 7 5] 

0. 0 7gW/ (H ■ n) ^0. 5 (ft£3) 
[0 0 7 6] 

0. 10SW/ (H- n) SO. 3 5 (&5U) 

ft*>\ niiLED^tu i 4 i ^f:3tf ^©#$© 50 
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(J^Tfet t ft 3 U l 4 l £S< t^li, 

^©LEDtfitatftS. 1 1 IJj&DtO^S-t? 

$>9, 1 4 it±*R©3tjitf$)5 0 zwmmt, K— 

JtSr*A+5*»OT?*oTtJ:v\ Et±»^ 1 1 
£14 1 ttKW©IMlfe&»btt^fettT^5£ttTJb 

[0077] *fc, 1 4 1 timmttk, m 
^ih^fffli-s^j)Sfc5 a *fc, ftiiftfcoTt 

•t^-LiiU;^ fl«t^« fe-&U /jam-. 



[0 0 7 8] (11) (Cfc^T, £jfc$ 1 4 ©SBSlSfcfJ 
SfeLEDl liSK9#ttf)*LT^S. SfeLEDttB 
(«) JEJKfcffo-O^. SfeLE D 

1 Hi (11 2 3 (a) ) t^rfi^KflffifcttSMRS 

0 5jPl&Df=Hte»ix"CV^5 0 c:ft!i6£LEDi lrogb 

[0 0 7 9] 6fiLED}iWlg#©fig^<&5i 
SftSltflfci^I^U *3t»g^fEft1-5. ~©*f« 
£LTfl*K8 0 5ttlrS!|-e*)S. ft&\ e^LEDl 

di i©iassr«mu ^m^^fcr-^(cs^§, e 

feLEDi Hc»ictuStt«i^M#1-5J;5lcfMUT 
*s<rt^&4U\ t>t»5A/, LEDllB^;wS 

[0 0 8 0] LEDl 103S3tS**^Sv^fc*, KA€ 
^©A^(ifi£ft5 0 ^©fSSttJfe*fi8 0 5iC^l$ 

[0 0 8 1 ] 6-feLEDl l^e,(Mtt*3tKttfetf6) 

/m^&bzit®. mmtmi'-h mm) 

1 7 1 5rBEfi*fciS^fi)4t-5o Kill 7 l (t7o^ h 
[0 0 8 2] ffilfcfel 7 lCJt9fetf6a«ft<4!J, 4 

fc, ra«i 7 i©ffis*s3S3t^£ft5fc«>, teas 

1 7 i©^f $SrgEsE1-5rt{cJ:i3 3l3feffiaS:Sftt 
SS1-5C£jJi-Ct5. KtfcSl 7 1Ki9|S5t®«S: 

fciw-e* 5 0 »*«Kt:/h $ < tfttf #'>tf & 

Sg(±S<ft6„ ( (012 3 (b) ) Sr# 



(12) #[$2001-210 122 

21 22 

S:^<aiLfctOT-t)J;v\ Ikftmmmtem^ X%fo\ Li>U iSlMiitlcfflV^iS^^ 

*Tt>J;V\ w*l6>«:£j&-CB««l 7 1 5 0 t>*,6^ HR, 11G, 1 1 Bfcjfi*#fc>tf5 

5 , * fc^SHgOliaSB 4 Tf iS-tfigM T# 5 <7> *r LT t> 7 ^ ks/-* yc/ * MZ&ft 1> J; 

[0 0 8 3] rrottlbKl 7 1 mLifc>y~Y) 10 0 8 91 4ft, SfeLEDlltt^h = ^^*# 
i\ ^iiBft^fitpbsSS&tSw-CES-fSrtiiSS 10 Kit, JiS*LTv^^'>!J-XoSt3fc363t9v^ftif 
-CfcS, 4fc6£LEDOfi?&gti6 5 OO^fy tfitmx.Sr 0419, LEDicP&^-fS 
(K)|y±9 0 0 0 (K) £tT©t©trfflv^rtifiSff l l I4^«iif^©-?f 5IS3fe*^-?^T 
iu\ Sfc, (0123 (b) ) ©J:5fcttfttt"A!J tiofc»-etJ:v\ fctxff, ^v^fy?^, 7 
'<OS««7 2 att3fce^W (^f^^*^/^ U7Nyyy74t'T"feJ;v\ £fc#ttfe£&feLfc9, 
7*) iUT$fg-f5 0 EL^Srffl^fc5LTtJ:v\ 
[008 4] ifc, efeLEDl l©3te£H*MMfc:fi7^ [0 0 9 0] ftfe, (SI 1 2 3 ) t?KM Lfefagfi, * 
^7 12 3 1 S-SdiS-tfcliiMt^^t-^J: iJUftftW «HH,»:t-i&^[-e t>#$^£> >b„ t > X.ii (0 9 -8) (1 - 

fea«4:5feiN-5^tAST-t5 0 #tis3t^fi ijjs& 9 3} (@9 2) (g) 9 o) mm^mmmmtsh 

V\ -t©fcft, «^^2 l©*^li«[l©fe£ft^7 [0 0 9 1 ] Sfc, (ill 3) iC^1-±5lca&LED 

y*i**t<43. 1 lliLEDTW 1 2 0±5fcHfciLTfflteJiL-Ci 

[0 0 8 5] fe7-f;t^ 1 2 3 1 ^Efi1-5rti;j; £v\, ift, LEDl lroJfetflWiBtt/hftfiiU'^SrB 

9 > 3fe^Pfftrofe^®^77 :3 r^'>4<1-6ri:^T' B, %t<l±LEDC0^ajlffi(C^L-CiJ;V\ 

£5 0 tffcSS^^f 1 liU&feLEDW« »£f±. LED1 1 ©38ft^7>&felf £ft5##& 

^^©fcKfcfr-fr-C, B£St*flTf5 a 4fc, LE [0 0 9 2] (01) 0**fl"m±**lE 1 4 4: 

in:,];!), gg^W^fcfttfffEicffiW 30 (17) ic^-TJ;5(c^©^7 7^^-7 1 SrgJ#JW 

Sft5. EWK5 1 tUAgSrfflV^. 7 2tfHftT— ftfcLfct)©SrfflV^T 1 b«fcV\ LED1 

[0086] la^JkWSiifc** 1 **^ i*»e>Sf*Sftt*H:7T>r/<-7 llcAA&h-S. 3t 

<SCJtffil4{cAlfS*l5J;5t*5feSl4tLEDl li7 7 ^-7 1 fSrjSSifcK, 0$ 9, (0 1 ) ©« 

6 iS&ffi4fcHtKg£;h,5„ 3fe&£*t 1 2 6 tt, [0 0 9 3] ftib\ 7 2 Ht«ti£^T-<b J: < , Sfc 

Tyvn-/K fvufvi^j^/ujgifc If^^'!J3 SM7 2fc«ifc»titfPLTk J:V\ *fc, 

II, 7x/-/mfffi, t=-^7^3-yi/ (pv -72f)^77 Kfrfctftofcffrfrtiv^ -tote, 3t 

A) fci?Hfc9*H*3*U £fcLTB*r*#l. 4 4J^ 7 7 Bfc, 3^**5 W4#Jfi©**f, tf 

±1. 5 5«T®*Hoi©#W***i5. 40 -Xftifljffl^sr^^-c^S. -trote, JBSf*H*tt 

[0 0 8 7] ftja, 3fett£*fl2 6*fc:Ti«>*ft*ife ©fc£ffi, K 7U XAffisp-efe £V\, oSO.l 

2 3 l [JKiRi!, (^Sfr#SflI) iv\ tfcSEEtffi»©5tSrfclt, *&-tSSWt5i5 

[0 0 8 8] SfeLEDl ltttt«#— feOfcfi^Hta ^fc*fcfc©*fflV^Tt) iV\ 

^feOLEDt*#*it5ifc**-eS5. fctifif* [0 0 9 4] (07) ^±77-<^-7 2#*4tftT 

(R) «OLEDl 1R, ^ (G) feUftWLED ^fttt^TOS 1 4 t Ufc**, rix(CPSS1- 

1 1 G4>5Wi s t (B) feH3t©LED 1 1 BT'fe 50 5%©t:1±4<, (0 1 ) © 1 4 a ~ 1 4 e ft 
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[0 0 9 5] (11) lOS^T, jB3t*F 1 1 ^bJfctt 

ra^-^fcsv^nfiitaw, mm) xmztix 

RWSl 5tt**ftl 4©Wffi*iJ;l^E 

e»*s*L5. io 
[oo9 6] igjt^i 8\m* 

0*3teRl4rtSrBBI!i-5. Ufc^oT, SSftJlHPl 1 

atllf ^^ff-rtLff^ffi 1 4 a ©*#figlja#f: 
5 0 (1111) <Dm&&&mtZZbtc£*)1BkB: 
omWft (14) £M»KMLfc^i!c43o ^ 
o, L E D 1 1 £HI&£ff £ -tirjltf , W%M 1 4 a -> 1 
4-b-=U 4 c^l 4 d^l 4 c >}. 4 a feJIfc .fctj* 

fcttffitrs** (£4) ^i#T?#5. 4*>\ ^SJifp 
tt-#flfcR£f 5fc0-i?tt:fr<, Il7V-Afii> 

6>itt)bS*rL, fcojB2 07v-Ai?tiT*»e>A*ra5* 20 

[0 0 9 7] KMSl 5f47-<yl'Att©t»fc5V>liS 

7^5 (Al) , j| (Ag) , (Ti) , 

4(Au) 4iro^SSElB«:ll*Lfcfc©T-*)!9, Sfc 

tfc, 7?*-hLT&£v\ $fc, SMtei5iLT 

Ka»e>45IWI#5 9-*KfflLTt>J:v\ Sfc, Al 30 

[0 0 9 8] fcfc' U r. ©SfttS 1 5 li3t«:Rit1-5 1 

<D%m^Xh^\ fzbt ti7t-/<-/v# 7 * m ©M v * 
£tl*Lfct© v IftTi (^*y) L 
fc->-h&5^tt, «^J^£ft6 0 Sfc, Ktrt&l 5 

Lfc & , 1 5 ©Sffi£®HIM 

U SMtr/U5-**Sr?gfift (f£S) L-Ct«fcv\ 

[0099] m2) it mi) <D-nmmxh%» 40 

(H2) Ti2&S^45l£M«niLTM2 4£ 
JftfcL, ^©^2 4SCAl4t^t>4.5Kltg|l 5& 

KJ:t>»#«il/tt>J;v\ 

[0 10 0] WftKl 4©3fcttjWfflttt7*yXAi/-h 
2 3#E«S*ITV>5. T^XAv'-MiigMl 4d> 
btaW1-5ft©3imE«:a<t6«IBtr#r5. o*9. 
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[0 10 1] 4fc, 7 B !)XA^2 3©3tei±lWffitf4, i£ 
tv'- h 2 2#E**fttV3. KiT" y 

t-rstoT-fca. r©ffim->-N2 2iLTii to 

5 B 4fc\ XA2 3<DW&<Dt°-y?-\Zlmm&.T 
0. 2mmRBr-f 5„ 

[0 10 2] »3fe**l 1 ©jfifttt3fcro**ffi***^. 

1 1 ©£f# ©ffgttiSK 4 5 , S/^A 
7i45. r©*r«©fcft*3S§!©Ra§!SfiTtt (0 
3 ) {ZTFtX 5 K25*3S? 3 nmK-m&M 3 1 
fifct>L<ttE*LT^«. 

[0103] 5feteft^B3 ifi (14) tc^-fJ:5(-R^ 
«>$^fi, pgfc7B©jfeifiJc Ky h 4 1 3i»&#riSS*i5. 

jttetfeKy F4 lttitjfeSl 4©gffi#titg[rfeSV^ 

f.i, SlIMPmtfc^mv - h 2 2 J;iC^,tSn.<5„ - 

[0 10 4] ijfcfcfcl 4©Sffifc^VVJ^T/^/l.2 1 

1 Sr^4fc«:EB1-5. ftfcSS3 1 i(l**©)fe^ 

^4^5 0 o*9, M3ttcJ:9iWSA7^PS1-5%© 

[0 10 5] 7fet£fcf!i3 in (El 3) ir^tJ;5[cLE 
Dl l©jE#ttHfcL<ttH*lftfc*£ <»J*U LE 
Dl lfrbfflMtmtt'b* 4fc, ^ffift 

& 5 ^ (±7ti:iS**igT S *6 «T- 1 J: v \ m& Y 
V h4 K1LED1 lra^^^K, 

[0106] m%8Li 4<Dmwfrb$kM£ti%mt.. % 

*S^ii©E^#<49, tf dfeSRfi'>& < ifcS 0 r 
©^St^StSfefe, *«0JTi± (in 5) 
lc3»3teRl 4©«jBK:3felt»aJ*f WmVy h) 5 1 
S:^fiaLTV>5 B 4*5, 3fettttW#5ni (H4) Tfc 

[0107] {n 5 ( a ) ) vmmx-ti, mm 1 4 

3fe«i 4 0t^o3tfif*SBt»iiiatt*t< Jia 
(LEDiSffl (iE8(S:/hS<-r5. 4*5, 5 1 #5 
Mf©H£(i^©$i1-3o Sfc, (15 (b) ) IOt* 

)tttaatf5 iH^h7^7"^fcLTiJ; 
v\ c©S^t> ^Ki4©t*a©3feK;ftm-t©ffi 

s. *fc (as (a) ) twc5 i^m^m^t 



25 

ftftfc**4V>J:5fc«!fta**%fctffc0 U-Ct± 
LXh^\ *fc, LED(^#t5i^(C§|JI## 
[0108] (®6 (a) ) fiKWSl 5!CK*«£ 

+z&#kLxm^z a mm utmmu 4mm 
«t*5 i) 0 mm lttWjtKi 4KM»»ja+5 

ft, 7/^ = ? A (Al) *>5^|i, II (Ag) 

10109] (H6 (b) ) B^ffil 4<7)rtgl5^^g 
fcLfcWriEtffeS (*£^6 2) . roi5ta|3teffil 

4 coi^4-'i'^:t-r^.r ^-[ci: mm&mmfr 

#AL-C*s^TfcJ:v\ cftfeiWfe$Wi^;viL 

[0 110] ftjS, +*»6 2fc#A-f5*fc5^tt* t 
*Kfi*Sft*- b !J CAftif%sapLT*sS , PH£l 
0£JLtl3£TF, S fct;:#4 L< ttl 0. 5j&Lkl2. 

[0 111] tfc (16) Kl*5Vvt, *14fi#7 
[0 112] *3SM©fllWSfil 6 izti^xt® ■ 

ftmmmm mmmo cb, Kttfcfcswi^ 
Mats t LMSEtc j; 5 , mmtehz^tt%tm 

[0113] (Eli) i?(^t#3£9MWgg£S^ 
/<;M-2 1 1 5 ~ k K J: 9 , »H 

[0 114] lliBiSBS:S*lc+5fcfeO 

CB-f - K (Optically compensated Bend Mode) 
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SMttfcl,, RSIIISttSS^Srffl^-Ct <fcv> Z. t ii 

[0 115] fc#iP£fca£i§ (PDLC, P 

NLC, N-CAP) , ECB (Electrically Contro 
lied Birefigence) *- K, fittRlR] (VA : Vertica 
llyAligned) ) *— R, EOC (Electrically— induce 
d Optical Compensation) *— K, IPS*— K, S 
TNfgJI, DAP*— K, ASM (Axial Symmetric 
Micro-Cell) *- Kfc if feffl^S w t #1?* 5 £ i tt 

[0 116] **a«^2 l©3fefEHS2 2 6ASOCB 
*.-..K©©#v €EftAil®B#(^#fe^V^JlEB^^^ 



(V) £(±±15 (V) £lTtt«Cia«»*U\ 4 

fc, m±<Dnmmz4 o (hz)^hoo (hz)s 

Ttt5:ii«!fftu\ 

[0 117] 3B#§m l£II&£J:T£*T (ll«T 
£#T) ffiWSll 6Sr»Bi-5. (08) fcfc^T, 

s i m¥&m (35*** 1 1 as^*rifcigt?4v^3ts 
14 3) s 2 mm*i i&t&tft 

toils] i^<Dmmmw^m^x#MT$$8 mm 

[0 119] 

0. 0 7 5£Si/Si£1. 6 «5) 

$fe{cS*U<IS, 

UV\ 

[0 12 0] 

o. lssi/s.^o. 8 CSfc^Ce) 

s i / s , offijis/h s v i'ttiiJ*'^f±/h S < * Q , as 

ftSftiffl^SrHa-ets. ua^L, o. 0 7 5 iU/h* 

[0121] (08) iC^-T i 5 t^T3 8 2 (Dim* 
[0 12 2] -jRWtS*/^/l'SrE5gSr (^rt) ^ s 
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j: "3 *^hm^hs^ § tt mmm < * 5 fc *, » 

[0123] ^©=t 5 tt3S3fe*^ 1 1 ©j£JTE&££1 

1-5 fcHta— fas g a {cfijfflT § sy^-hayhd- 

lc, (HH3fe) ©Kffifc* h-fcyf- (S^-frf) "C* 

jfcHryf-fcLTttP IN^f^^-K, *hf?y 
v**$\ CdSasflJjftSftS. 
[0 124] ftfttmZ^mi, LED 1 1 

5. s^wi©*! mm, mm, #m 

[0 12 5] iU K!±, fc!o£ffft8 2K£inyt»9]£ 

f?5c (08) © (b) -» (c) -» (d) -» (a) -et 

^©4ftJSSr**lft3l»fcJlfcH# (19) T* 20 

*>$. sfc* (H9) k^t, Anmm^h^>mi 

[0126] iffi't^A* 2 1 ©SitJl 23b ttHSSfcS 
t ii* *13 SEEK J: o T 1 7 U- A ©fflK0f^©®ia* 

ftLTt^lf, S?^^2 l©^yTA^« (Mfe 

O * 6 *s ^ TttHfc L #\ft*T L ft ^ fc 6 , 
A«KttR6>iifc«SBBtft5. 

[0127] ^S^^A- 2 1 IJMSffT - t CM«7 30 
"^*r*>&*»*.TV^<. (18 9) Kj3V^T, 

yf^fftLtroflf7^^24 1 (TF 
T) £;fy£*5gJ± (d-y®£E) ^M^^ r©^' 

©M (i7WAtl<lil7-f-/vK) fi#Jf$ti 
5, 40 

[0128] mm-timiBimmznmtmMzthx 

S©ji[* ) ±!3^raHSSl2 5~4 0ms e CCfe5. OC 
KT'(42~5ms e cX'foZ, Z<D±h± 5 B#H 

*as«ft LT v*5 ftfflas ft*. 5 £ »S#*0]RH £ ft 
[0 12 9] *|S0JTi±C©Hg»tt(cl©^^ 50 
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fftW ^ £ s &g $ ft § (D fi *^HS^Bi 

[0 13 0] (H9) -etW6*>ftj;5lc, (13 9 
(a) ) Ott»TttB«##ta*nTV^5jSSJ:!JT 

MD^T^f., +^ft^^^JiLT^§ (> -£©;fc 

[0 13 1] (09 (a) ) -» (19 (b) ) -> 

(09 (c) ) -» (0 9 (d) ) -> (09 (a) ) -» 

(09 (b) ) t< tia^sna. v^-rnt, HSicm 

.E//iRJ*U $n-C^b+:^ftffl|3].^$if;ii L-C/i^^ Af« 

®(D;<y?74 h 1 4iSjg*Tt5. ^©fcA^ftBft 

[0 13 2] ft*5, (0 9) KjBlf^T^SO-tCT©* 
£0V<y*?'n-*jKff (A©a^) s-e-stbfc*, 

d^0f£BtMgii Lfca-cfeftff^-r jio&g-et «fc 

V\ $fc, A«fi5^tt^^*jgU-C^5i6t®ttft<, 
^^iiiSLTV^5 J e:^fift< , gf£SE8ittft^/iSi; 

tt^ t ^^RffiTft < T h I V \ fc t Z ff , gig* *S 

l 0%ftt*T*%J;i/\ 

[0133] h»A<oa5^(o**rjgfflt, m 

0Hzlfdi6 0H2m L^L, 5 0Hz~6 0 

HzT-feHli, *iSKlB#7y ^ftl^iSi hffih 

60 ^©tt, #^mx^3^ii7 0Hzii(±l 8 0Hz 
£JtT£+*^4:*Sff*U\ f T?t 8 0Hz K±l 5 0 

^/UftLT^ * y C|Elg$*3. * LTB#W«m^fc 

rftv\ @g©#&mxja«-c«^^t5,, 

[0 13 4] ^©J;5ic7y y**!3Bi1-5«)tt, Sir 

yy h©,^Tiwists B B B ^^2 i©#$m^^ 

£©micj:^ #t^Ji«©i/2wJiifeiS:^fc? 3 

HzT*jbWf2 5Hz, 6 0HzT"feflli3 0HzOfjlo 

^s&fc^iia. coK^SrjllSLfcfcoSr (01 1) 
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fc*t. (ii i) a*? 7 7\wm&mm. i tun* 

[0 13 5] of (Hi 1) ©^77HtjR*rflffli: 

[0136] (Hi 1) ©7*77*15 1 0Hz (##& 
xJIfflf}2 0H Z ) ©it, at*.t>og:^#v^tg! 10 

4 0HzT*fi!Si£, *>t>o ft 

5„ zm^m, £yfi'**/M>m$&z-mnifi7 oh 

z£Lh, ff*U<tt8 0HzfiLhi:^Cii9Sff*L 
[0137] ±P5©jf Sitog^^/wiMW©:^ 

Jmmzt£%..t$hZ>, 6 0Hz«3$©l 8 OHz (-3 

WM) ASg|ff±(7)|EifC-fe5 5. NTSCfcSWlVG 

a w</n?ti*ft^±© 4 fflfit Jia-e* ft < ftv^\ 

^iS0» B ° n ^lgtft5ft^ a^h^B<<C5. 20 
* L<fi7 5Hz©2{£©1 5 OHzWTtt^T'fc 
6 5o SC>t©3^h<kS:StfO-e4»^i, 5 0tU< 
B60H«O2»Cl 0 OHzfeSWil 2 0HzHT 
t1-^^T-fc5 0 £fc, EJ^f)&©^tt^iM'©II 
tt©2ffiFiJS#*U>. otO,-50HzX2=100H 
z, 60HzX2=120Hz, &3W±7 5HzX2 

= l50Hzfc45»#*«*v^"efc5 5. :o:t*» 

5>, ^^^©#tftx^gtt3i«l^ (®*B#) ©2 

[0 13 8] (110) It WIOi^g©.»@ 30 
K©fftM0T-&5„ S^^/l-2 1 ttt^'-hff-^-St 

2^|«£tl-O^ 0 r©K5-f ^101, 10 2I1K 

1 0 3(;i.OfM$]£;Jx5 0 oil), 
Z<D\t7<f — 7 1 0 3}Ci!3S^-!^/V'2 1 

[0 13 9] h 1 6 WiSte© t) ft it t> 

nf:LED7K 1 2 fi L E D K?-f'<l 0 4CgSt$ 
*lTV^5„ LED K7-T^l 0 4tt^y^5W h^VF 40 

[0 14 0] ^y7 7-f My 1 0 5 t K5-f 

^3^fp- 7 l 0 3i±Wf^g0i^l 0 6 Hi 9 

[0 14 1] £Lh© J; 5 (cPMrfSC ,!:{;: J; 9, 

/<**2 1 ©WiS?*f!Ri$ 1 0 7|Ctt«H3j?4r©ftV^ 



^2 0 0 1-2 1 0 1 2 2 
30 

*> 5 . fc t x tf/< - y tvp 3 y fcf 3. - 9 Mt 
i£©ffift*ft%*ffi1-?,i^©ti Lt7^y7 y 

[0 14 2] fciaitf, 3^3&W 

[0 14 3] roftjhjttg^r-Kfcfi, (19) 

a^/<^2 1 **#*»A5ji»itJt«Lr, ^7^7 

±ttS. -««K:LEDO^*rH»Sr*S*AJaa± 
9t>j£<1-3. &£L<(i###|;Ulffl©i. 5«£U: 
1 2 «1 TM t $ & L, < ii 2 mi± 6 flS& K 

[0144] r ©id, (is 8 ) xmm Ltzmm^mn 

.kffSs 2 t #£*r«P 8 1 i©»J^ft^-tc1-5o ^ft 
fcU LED<o£*rJ5JJl££fl;$-tt5£, LED©£J:T 
^O^Sfcii^-lW CA4rK(tTti< r tis»4 

u\ mmm**- h°frt>w>itmm^~ him 

KSrW 5 **.fclftfc6|Mf|fcHr y h 7 yT"^ 5 i 

[0145] ^ytris«sra< tfttf, ^7^16 
^©•x?7^yyy y*©»±ti*v\ ro*t^t?iiHSr 

[0146] (g[9) ©J^&aWi^e- Kt, 5fet 
KM Lfc»±H***- 1 0 8 {c J: 

^3 yf uK-ft if© 1 DSff (ftH^^tBKffi) t u 
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ioi4 7]*t -mma^^mmnmu^ 

•fcv\ MBSJHE^fiTS^Sfctt, (0 8) 1^1"^ 
©£*T«3»£tf 5 r i fc«fc O&SKHSi-ct 5. 

[0148] mi) (ommmtiMfflR 1 4 ©sstis 
#*rf 1 i**»)ottfcfc©-efcofc. l*»u -©* 

$fcKl£1-5t>©"Clifc<, (012) K3jc$-J;5fc3£ 
«Si4©frdJc»3tes|l{^iitB*Lrt>J:t\ r© 
(Ell 2) 01 1 a i 1 1 di©H$©J;5£, S 
W^ig i 4 ©E*Mil::fc:** r- 1 1 z&m-z k ,.t 
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emitting diode) 11HBM:# (ft) #GaN|f 
feLED©f7^gICYAG (^ y M» !>A ■ 
= «7A ■ ii-^y V) m©£:ft#&&frU:t)©£JK^ 
LT^5 0 *©fl!u (tt) *S, ZnSet 

»£€oTM^Lfc#£LED©^ft(C;tfe(C|Sjfc-f 

[0 15 4] 3gJt*^tL-CefeLEDK|JR£1" 

5feOT»tttt<, fci ttf7-f-yw K->— {rv^/Wr 
SftSra^i-5*fi-H:> R, G, B%ft©LED£lo 
Sfcl±««©LEDSrfflV^(fJ:^. 4fc, R, G, B 
©LED£*$l&£WiM:?iJ£iEgL, r©3o©LE 
D Srg^^^Og* i f^ffl £*T 7 K * > 
"y^Mcm^^m^X-h ^\ £©»#«, LED 

©^tHMffl tTtsmffi^iast 5 r i S U\ 
-ftSfcttv Mfi**3 - 1 i 9 fe^ 7 ©*£# * < 4 

§ 0 £fc, R, G, B©3jgfe©LED^^ff#(C|g^$ 
L.-CfcJ:i-\ 



[0 14 9] (B12) (DilSmS5*iflliilS 
9ttftfcftTV^>£3feiKi 4©S*tSic«X/4K 
(2/47>fM) 1 2 l#B9ottb*lTV^5 0 * 

fc, 2/4^©Sffii-^SMSl5 1 basalt L< fiffi 

1-5 ±»S (nm) fet<tt««f-CfS* (nm) t?*> 
5o fcixff, l = 5 5 0 nmtfcS t Lfc^oT\ I 

/Ah }}±}£lt©JgJE * ©IS i/A(D{mm L < fit 
©^©{iM^-f +5 7 ^ otters o 

[0 15 0] */4ffil2 1K:AWLfc*ttEatfflt5 1 
bT'E*t^^, Stn/4«^&aJttLT>Iftfel 4[C 
irolS, Att)£©{iffi(i9 0^ (deg. ) 
®&tt. o£t», Pffi-ftliSfllStel;:, SfjffttiPfflDt 

■Y^©t)©Srfflv^tJ:v\ ^©^-T^iijiiiL^^ii 

[0151] *|g0J©MffJgS©Mffit{i3t*S©ft^ 
✓<**fcffl^S»6li, PflBtti L<fts<i#©-^© 
«#©**rttffl1-$. CHI 2) ©J:5fc**tEHKS 

«^ii®L4v«^©-^^lt^tbT, afjesi 

[0 15 2] fc-&5A/, Si:i«t5^, (19 9) id 

-S) 871*. ISjtS? 1 lOJtttiJtSf-EBLrfcJ: 
V\ **«14Kt±Pffi[3SSt ) U<fiSffi3t»-*»ffl3fle 

[0 1 5 3J JSJfc*?l 1 i:Lt«?6feLED (light , E 



[0 15 5] ^±©«fi^(i«jtftl 4WSrE}D55jf 

« Utt, «*Ei 5) ^i-sffi^-efcofc^, 
lcBR£-t-5t©T-H4< (013) t^tJ:5lc-ft© 
m%Ml A*m^tz^<DXh^\ t>*>5AA SftSBl 
5£^j&LT%J;^ciii = 5*-etftv\ 
[0156] (Hi 3) tfc^T, 3Ml 4©Pf»fC 
LED7W 1 2*SgaH*fcl43KfiKSilTV>5 ll LED 
1 2liLED|g«g^ic?FM£ftTV^ Q £ 
©LED#^iiLED K7-MK«fc9j£ff{feB#i££;* 

rwfffiJc-c-t), (09) ©as*ft*S5l-e 
tztiu mi 3) TiiSMSi easftv^fcft, 
if5LTtLED*f-i 2%mm&<> *&mm< 
ft*. 

[0 15 7] roiWtSM, (04) iO^f 
mtfe Ky h 4 l £3&ilttfctt£gU (0 5 ) Ir^t 
«t 5 1 4 ©tp*^ t JUiagp t TttHMM 5 1 <b 

[0 15 8] ^ (01 3) (C^V^T, LED 1 1 £ 

®m<Dm\zvxmtfttf. (0D k®m<D'<v? 

7^16©Sft^«t5 s St (013) 
T'^BJ Ufc <t 5 Ki# L E D 1 1 £Jifc£S U r ©^$ 
1 ©H«*#*>^ffl tKJH Sri 5 

(0 9 ) icTM-jjfe&mitiMt. mm 1 4 ©,S*T© 

fc, L ED7 U"f 1 2tte-fetRgi-5fe©-CH:4<, 
R, G, B©LED#7Ktttl)taf;t)0T'U 
^\ -t©ffi, afe©3fi3t*FfcR, G, B©*7-7^ 

[0 15 9] W±©*ffi#JiiafeLEl l&fflvvtiift 
SSrffiMti i tfc^, i-h[cPS£t5i©Tiift< , 

(016) tc^-TJ: 5 fc«)t©S-3t-f i 4 l fc&ffll-S 
ri^-c-t5o -£©&, S^bft-f (ft) ©m/J^^-7^ 
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V -9* («0 vi^yy-Xvmtyv? 

(SB) fcLTtJ:<, 

[0 16 0] (HI 6 (a) ) -?ttS*t 1 4 lfc2* 
JB^fc*MWJ-C*>3. S3ftf UlatHlbtlK 
EKU&*r£tfS. (014 (b) ) fitftf 1 4 1 £ 4 
*fflv^fc*J*«lT?«>S. SaaU^ l l i LT©i£#7> 

/I114 1a->14 1.b-»14 1c-»14 1d-»14 1 
a-*fcJ§Gfcft*T3*$. $fcl4 1a, 14 1b©a 
£, 14 1c, 141 d £©*I^£Z£iS*r£*5„ -t 
©fe©£JT;W££: LT 1 4 1 a i 1 4 1 c ©fit, 14 
l bi l 4 l dtnmx*WzMT£MT-k^\ U± 

mm* mn we ) m i 2 ) (1-1 3) ©«i 

[01 6 u &±<dx'o\z (mi 6) man?* m 

8) W^str^ffittHST'tS. fcf:U (016 
(a) ) 11 2 ##]-?& 9, (18 (b) ) \t4ftmxh 

^m%mm$Lx*$t>, *t*s. cue) t?*#si 

[0 1 6 2] 4 lSrffl^T, (113) 

{^tip^S^©^;^ b l 6Sr*gi+4fc 
»Kltt, (11 4) 0^i<*flfct*lHfit\ 

[0163] 4£, *7tf 1 4 1 fiftlSfii*^: £ 5 fcfft 

4*fci»L^M^6)T?*)6. »3tf 1 4 1©BJ5£ 
fciiSI-SrfcfciJ;!), /<y*7-r h 1 6©»g£tS 
tiny hn-/Mf#5j;5i;:fcs. fc£;LH, fl-JfeoPJi 
3££$tt}L, Ay* 1 ?* \ 1 6©WgSrggJg-e#5. 
[0 16 4] £fc, 3f3tfi©-gp?:^/^;v2 'lOlft 

fcfcfctf, (Bl) t*tv^,i*Sl4c, 14d© 

fiiti^t5i^/t'2 i (0^*-f) <D®mm 

[0 16 5] (1 1 4) [Cfcl^T, l^tfl 4 1 

jJ'&aVMiDC^-:? 1 4 3 igffi£iva>5. 
Sjtf 14 lf±^^S:«I14 3£L-C^"^14 3lc:J; 

5@e-c-t5±5c*^3x-rv^. 14 

lliSftffil 4©iy^tEfi$^TV^ (> 
[0166] S3tt 1 4 ft (H 1 5) tc^f J; 5 !c, * 

(Dmicmytmi 4 etfrnztiT^z. st, 7^* 

^*K*W««14 5a*Jgj**ix-C^5. ifc» *3t 
«1 4^Kg$tlfcftiiroffilJKIiAg feS^fiA 1 i&>&4 I 
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mi 4 5i>>bmztitcmm£<, m%&i 4ka 

[0 16 7] SJtffl 4 lf±*-*-l 4 3fc±9|H(E 
ZmZo fiftf 1 4 1 li 1 Efe-f-S ^ i (c jtffllf as 1 4 

5 aWtDfo^^i^IH-So LfctfoT, (01 

3) jaH\fc5£jfiU!r»8 2 (A) *±T#lSlfc*»i5 

[0 16 814*, CH14) fcisir^ S*f 14 1 
£I3|S$^5£ Uc^fticpg£1-3^©Til&<, H 
Jfef 1 4 MiSSfcLTfc*, *©ftESBK:3tl±iS+&l 
4 6t*i-6PJ«SrE*U ^©nf^-?i4 3t 

©fe$*rt)j:v\ ^fcjuit^i 4 5{c* (r) , b 

(G) , t (B) mv-hy-y^frt^miU (01 
18 (b) ) ic^1"J:5tcR, G, B©3S*t£fiS:7t!4 
l>fe©t R^©i-i ^rMf a - £fe, -S*f -1-4-6 - 



[0 16 9] 4*5, (114) (016) fftt, 
f 1 4 1 itmm HOiy ^[C~?ijiCiSgt5 t L 
tci>\ ^*tlcH£t5t©-efi4<, (0122) fc* 
tJ;5tMi:*©M3tf i 4 l^lSMtTtiv^ ^© 
chiledi l^ttaffli-actas-ets. 

[0 17 0] (112 2 (a) ) tlMHOxy 
^(C3*?«f 1 4 lSriEllLT^S. iMl 4 

1 R(iMgft©iM -efe 0 , Sftf 1 4 1 GftSfe 

»#©##¥•?*>$. *t, »3tt 1 4 1 Bmm± 

<DHimXhZ>, SJtff 1 4 1 l 2 2 1 (Cj: t) 

[0 17 1] >T~7. 1 2 2 KDRffiiCftA 1 fe5V^|±A 

ga»bft«RWIl5 l^ffM^HT^S. Sfc, (01 

2 2 (b) ) fc*t«t5K:Sltl!i5itS*ti4ilS] 
t3tSS6Lfflli 1 7 1 g-J^fig LT i J; v ^ 0 r. w i p t *r- 

71221 tswss i *3 ^n%wmit n lzw- 

fiK1-5rtCJ;!9S3fef i 4 i*»e>iSWS*ifc***Aff 
tft?!>-frv\ 1 4 ic>SA (A*) SH5 0 

[0 17 2] (11 22 (a) ) fcfcloT, S*f 1 4 
IE, 14 1G, 1 4 lBtt7-f-^K^-4 r y'>^ 

tli*:tfe5^f4$Slc^fl"^*TJ;v^u, Sfc, 3* 
fc5^ft2*£P»^*T£ii:Tl>J:K 3ffla#ic:^ 

7t, #S3tf 1 4 l©?Sli*^ft^*^tf, I3ES14 

KAXztizfto&m&mw mm) s*^ 

14 1ti3*CIS^t5t©-ett4<, (012 2 

(b) ) oj:5t4*£l±-et)J:v\ Sfc, 2*T-ti 

[o i 7 31 ?§3tfeftR, g, Btlfi3t§it5t>o-ei± 
4<, <>7y, -Y^p-, -7-gy^©J:5 4flll©fe-efc 
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±v\ it, «R*©«t3fc»i4i«o«*feaJefe-et 
£v\ »^6£©H^ ®3tf ©£JT*$:£gHfc£ 

it, (012 2 (b) ) ©J;5[cTOSl 4©SS^- 
^!^ft ^ § : 14l£EfiLTt>J;^\ 

Ioi7 4] (Hi 2 2 (b) ) -ertSfttf 1 4 

lWttSfi (W) j8*1-5 o Lfc^ot, #««©H88 

i 4 iwSr^^^-frs. ^^yuas^ey^oos 10 

4 1 R, 141G, 14 1B%7-f-^ 

[0 17 5] ^Ji©|lM±^ffi©-iSfEfc5WtK 
WHflf 1 4 1 SrE*LfctO-e*ofc# % ijxfc 
R£f 5 feoflift < , (E1121) {^1-1 5 £#*S 

^tC^tt^fidELT fc :.. ifc X 1 2 1 ) ttR, 
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w-mmyy-ft^^m^n^ it, ssim^ 

(ft) #18SU-CV63t**** (FEDftif) "CtJ; 

K ^©ffi, tftS (ftiitf, **Sft») «0'<y*5 
[0 17 9] fc*s, ia5HtS©feOSrfflV^5«|«tt, 

(117) ft irosf^tmHSffi-r 5 r t &x*% 

[0180] W±©|»J(iSM 1 4 rojlStlS**^ 
1 1 *E*Sfcttfcj*Ufctft*'C;fc5, (017) ©$ 

mm%m i 4©jiEfc^^ 1 1 ofc«^-e 

&3 0 4*3, (01 7 (b) ) (4 (01 7 (a) ) CD a 
a' J&T©0fffi@-C*>5. 

[0 18 1] 3»*El 4 ©SEALED 1 1 £tf A1" 
5^^«^^T^5o LED11S (018) 
H 5 tc, :*©-§»$£ ftfcSSS 18HC±!)HtS* 

-5* - 



G, B, W03g3tSrff5t3fct ^l*TofflVN5iL 
fc#, ^ni=PS^1-5fe©Tiift<, 4*i-^T^W|B 
#£LTt>£V\ Sfc, 2*t:G»5t, R» B*l*rf 20 

[0 17 6] RhcDHJfetfilttR, G, B, WfgftSrfx? 

frfflv^fc*ifiw-cabofc39s, rixtRgf 5 *>© 

Tiift<, (0117) !c^1"J;5(cr, G, Bfgft© 
LED1 l^#ig*Sl 4^iagUTfcJ;V\ tfc, 

(0118 (a) ) © J: 5 KIR, G, B, WM©LE 
D-l ifcfflvvrfcJ;v>. ft, (013) tl^filK (0 
118) [C^1"J:5tR, G, BfcS^tt, R, G, 
B, Wf©#fe©LEDl U7WttC«t)L<ft 
E*LTfcJ:V\ 30 

[0 17 7] it, R, G, B, WftifOLED^t 

m%m Hex*/ S?|fiS|E*3t1f «rE« Us Sftff l 4 ffi 
t^ft^*TLED«^^ES1-5» TO£l4© 

5VVi*«EL/<y*^ hi*#«IB|fcLED*** 

[0178] ^±iiTOS 1 4 #|CH*^ 1 40 

1, l4 1§SrfflK, ft£A#t£*3«jrc&ofc 0 

ua»u 4oas^S:jS*rfe5^iiiB«-tstv^ 

5#jJcttfifeo*S:tJ:oTt)liaT-tS. tkltli, e 
L (x^hn;v5^ ? ty^) (EL'<y 
*7-f H ^^$^5. (01) ©TO£l 4©j5»fc 

T**>5„ EL (I4a-14et#i§) tJB&jfiiitrS 

its;: it* 9, (0 8) <D^mmmux-t s D o 

*9> '<y9 7 4 hifiEL^©*&|g3te^7"£t>^ 
tfftS;-Cfc5 0 ftfc\ ^©ft!i©SS|g7feM©fc©iUT 50 



[0 18 2] ifc, LED 1 l©*^mHl 7 3ifi 
ffil 4©WBC»**ii-fc«i^^->'l 7 2 ifi*y 

8 2-pjfittsnrv^5. mm^^-yi 7 2iiA 

1 t>L<ttAgT*®fiK$*l-CV^5. ^©fcft, $*Kl 
4 ©SffitEfiStlfcKWIIt LT^^tS. *©fc 
W3fe«i4©Sffi©^ffiic^o, ffi^ttS^ftv^ 
J;5ir^j?St£*i/O^ 0 LEDi ifci±c©»"^- 

y 1 7 2 a CEB) ,17 2b (A® C X "0 W»#Wi 

\z.^\mmthm^ mm;<?-yn 2<Dmmt 

8Sjt«) UTJs<:t /jsgs t ^. 

[oi8 3] ft*5 ( nm^-y\ 7 2\mmmA a 

TOI) T?»J*UTtJ:lr\ ^©#^(4 (017 
( b ) ) <t 5 fc«*R 1 4 ©SffiicSlti/- b 1 

(%ft) LfcO L-Ct>±V\ * 
fc, I TO©g»tT?#8I (¥1, #1) ^^&»ft5K^ 
B6JfcigS:®fi!EUT'bJ:v\ it, LEDl l©3t!Ultffi 

[0 18 4] 3S*3IH-1 lttftl£tt*tl 7 lSr^LT* 
JtlEl 4^ftSrA*1"5. ^ojfettHWtl 7 1 5» 
3£§m l©feA7^ft<ftt), Je-4B8Wtfi l 5^t 
**T?#5. ftfc, (012 3) ©SfigSrJIfflT'f 5ii 
(Is 5*ftftV\ 

[0 18 5] B^Smt^vrfcKfcS^fiSfe^ 
yrtk:jfi*r$*5. fctxii, (017) ©A©^H 
©56*^1 1 atfmtZk, 7AiCB©faffl©%*# 

1 1 bvmi-z, m, mjk, m^zmzv 

TW n Z<0*7£.WS)stSZ.k\aL*) (0 8) (0 

9) <»mm (mm) *:*a-e**. 

[0186] 1 4 ©7fettiltffittt»>- b 2 2 
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i ©ifWI^K &5©T\ (019) J; 5 
3 1 ftfctS 3 1 H^*ff 1 4 

±fcil*fc5Wt5'-h2 2±EfflWK , *-$. St, 
b 2 2 fcfc*Tfc «tv\ ifcftfeft 

[0187] f* 2 2 ©JttbStfffiiCttXiJ XA->- b 

tf±V\ fc*S, (12) fcH«t»3tSl4Ke«S^ , J) 

ifciS, ^ffii4A>e.©ait3twfiiBittiisSfe<ft 
9 , 2 1 ©g^HftSrSf 3Wgfti-5 1 1 Ait? 

[0 18 8] IBJgSl 6^©*©jffttt£#K LT 

11) 5 W^Pk>X7W (v^7n 
U>Xv— K) 1 1 1 2k;\\\ l ^lj&%>m^i\,Z>< 



[0 18 9] ?^nvyX7K 1 1 1 2fttI8]ftft 
XI 8 6) a*»J*3*l/0*5. W*nH/*18 6Ht 

b*«#7* (fle) aWLTv^^y^&ffifcio 

[0190] :©g^fj^^pi^yxrw 1112 
©Sffif±¥ffi^t!&5. £t, tAny (89 feswi 
33- (ft) oijiw^y^fliv^tffl-eu 

\i\ tot, HfflWfeHlff^fliSr^i-Sflt^tUTig 
[0191] * n UyXT W 1 8 3 H*JS3^- h 

^xrw 1 1 1 2<omim, BLMVSlkmiBl&l-Z 
ti.\,\ 

[0192] ifc, 1 4 ©fttfitffit^ 7 n u 
yXTW M^nvyX f /-H £|EgL, ^o, 

l££l£K7i»fiScL, 38***1 
[0193] (HI 9) lilfeOLEDl l^Sr^-h!) 

ytxm^mLtzmmvhbiK (020) ©J? 

1 1 o©-* h y y 7 1 1 iSrffig* 

[0 19 4] (12 0)TU ife(HG), tfi 
(1 1G) , (1 IB) , &i^2o©6fi (1 1 
W) ©LED 1 1 &1ESLT^5 0 (012 2) §^ 

St, ;&7-7^/^%jyt1-3 
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S„ 

[0 19 5] St, 7-f-^K*>- ir>">+A'*SCfclS 
S1-5t©TJift<, rXMHfFalUR, G, BOLED 

S*Tt>J:v\ >b*>5AA #l*/&*rct>J;V\ 
[0196] (020) Tfligftffi (Kttffi) 1 5 TH 

to-Cf±4<, (02D lest <£ 5 t^ft»*©tto 
L < fiiBg^T i t J; v ^ t ( J g 5 S t?fc * v \ 

[0197] $x±nmmm, w%fc 1 4 ©ss^ l e 

Dl l^SrEfiUfcSfiKlf&ofc,, (0112) <D<£5 

4ici#*ti4 i ^•«*^A/,/-ci ) iv. 0 mt 

Sl4|Cffi»atf»l«tLTI4 (0113 (a) ) fc* 

4(r5ti l 3 i£71ML, iro^n 

3 1 mm 1 4 1 *#Ai-sts^0!is$n5. 

[0 19 8] 7X1 1 3 IrtCtt, 1 4 l£@££ 

B#)i LT, *>5^l*£3fcf 1 4 l©ffj£A7©fc5^ 

dfe^7as^g^i lt, fesvH±, mm^m<o\tsi 
±zmtLx, uwi 71, gifsij&sv^ti*^ 

113 (b) (c) ) ^o^T%P«T&3 0 

[0199] st, (01 1 3 (b) ) wmnmym. 

(14a, 14b, 14c ) £ffl^fc«fifet*fc 

5 D W3fe*E14 0*»t<tf* (113 1) tr»j*UT 
V^S 0 4t, ^C3t«l 4 ©SjgtttS^ffi 1 S^IdgL 

7-f bt*SKjBfiT?&5. #^*Sl4^tCl 

[0 2 0 0] (0 1 1 3 ( c ) ) fi, #^3t« 1 4 ©- 

li, tixli", S3tti 4 l basfeltLfcftfimjfcKi 
4 b ©^^.BS.B^t^o Lt^oT, &m%M 1 4 trj@gi] 

J: 5 (cTt 5, 
[0 20 1] (0112) (0113) fcfcH 

T, SJtfil 4(C(i5tl 1 3 1 £ffML, ^©5^1 1 3 
lfcl*©S#ff*B»#-5a»0±5fcBISLfca*, ^ 

G, B, W4ifo38*fe»»*ftiaiBLrfcJ:<, * 
tlo©^i l 3 1 KSftroiUfeoSftf ^ESLTfc 
±V\ (01 1 2) CSV^T, atftf 1 4 1 a£ 

RH*, 14 1bSrG«3t, HlcfcBMtUt 

®M\± ~ (^4) oBBffi^ffifEUMdn 

§ 0 4t, LEDit*f^t\ mic©?S3t^*^S4 



(21) 
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[0202] 1 4 imm&Km^m t 

«rCi±fc<, Rfe*B£fci|jFfe£*ifcfe©«:J8^-CfcJ; 
fiSfcTy^P,) t4*7VOBMR!S»b, «T©£fr£iiS: 

[0 2 0 3] \m<m& t°yf-F r t m*s<*A' 2 1 © 
i^t©^ t y ^ p 1 1 is«FgoH« i * t ^7 ua* 

[0 2 0 4] *7Hco^T(i*^^/KC»ll^f 10 
frP-t-TSts B^I-S^KOtfy^Ptt 
1/P = n/Pi-1/P r ($cS7) 
tfcbfc-SrSo 1^7l^y^M/hift3©}2, 
P,/Pi = 2/ (2n + l) (ft* 8) 

0fctT-fc(U n**#l>IIif*7^roaaBS#/h4< 
ft5 0 U:**oT, (§C5t8) £Stfc1\k5fcP,/P< 

mv>z>k£\<\ mxH) -cm^itc amut) 

«© s o %sx± 1 2 o %£JtT©effi-efen«nffl±+4> 
t?*>5. *1\ ntriftStiiiiiv^ 

[0 2 0 5] S^^^2 lH^tOfeOSrfflV^r t 20 

S#-fcf±, ^^m«f B -e-K, ECBt-K, TN 

[0 2 0 6] fitT, *^©^^y^J;^ ifWR 

5o (12 2) tt*»ffl©*^^^ORWHT*5. 
[0 2 0 7] *ffi£«2 2 2tli*HR]Sffi2 2 5?»c 30 

38 Ut, IPS (In Plane Switching) K©^§£f± 

&g#fc^©-cjiM Lft < <tv\ 

[0 2 0 8] -7j, 7WSSS2 2 1 fct±*>f yf^y* 

T©ii*ffil2 3 0, ff-S§-§2 2 8^?FM$tiTV^ 
5o 

[0 2 0 9] *fft£ffi2 2 2i7M'*«2 2 1 |Rj£ft 
sil&tt»£-&5o III 2 2 6 i LT, TNjflEii, S 

tn«i, mw&&, mmm&&, 40 
A, ocbsI, xtf awy?^ 

m<Dm&frb P Difc§£ffl^5 ~ U\, 
[0210] PD»JWfi LXtt*VT<{ y***, 
***7V yy- j&fi, 1) y U<, 

t> L < 14 2 agWiW^ttft^ft^rattft^ft 

[0211] ft43, fcfc^fc«*tf*l-©5%, JMfft 
JStffsfSn, t^*®tff^n.©||OJt«ft^#V^>7/ f 50 
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7x=/US$©*<e^ yy-EEii, tfcfi, g^-fkES 
< , n*U7Vl©^T^ y^iRS^aSL^tttiS 

[0212] mmmt Lttt»4*!)?-»i l 
m t Lxmmit&Tt y /^tt^M* $ « t 
y*s«r*rt53fe«fttt7^ y mmmmm^m 

4PDffift®2 2 6&f^S-?f, &#^tt>£Ci|K& 

[0 2 13] flf£«fitmHt> *3ta#f*n.# 

1. 4 9H1. 54©tO*^5^t#C©4L 
<, tpT"t>, #*Hlff*n.#l. 5 0^1. 53© 

t.O^.flJ^S.r^^.rcOSL-l/V $~fe< fcitif^An^ 

0. 2 0WJL0. 3 0£tT«0tOift^v^6i4:*#4 
U\ n.. An*S*t<45iiHlfi, I»^l</i 

<ft-3 0 

[0 2 14] £Lh(OCt*3J:t^Oi(g^5>, PD1 

Mi(ommmmmnt lt, f^ai^n. # i . 

5 0jJ»E>1. 53, i»o, An*!0. 2 0K±0. 30 
J^T© h7^1©^7^ y^JKSS:fflV\ 
LT7y«K*#1-5*5Iffctt7^ y^fll^SffltS 

[0 2 1 5] ft*3, flWttLtl©Ilf$n, 

5 0 SJ£*S2 2 6tS^^PS^fc^ffi^4H E - (H 
^*-f) a5"*|RltEfi|L. ^ffiS2 2 6©Bff**Sn 
0 ift5 o Lfc^oT, ttll©JBiff*npi-&U & B B 
I2 2 6!4^jiig^«t/ t e5 <1 fflff^nptnoi©^ 
^^1/^^12 2 6K«E«rBJJ0L-Ct^k:** 

mn, in. t©JS»Mll0. 1WJ4K, S 

[0216] p nm&M 2 2 6 * ©»*4m©tiJ^tt4 

0 9 5 ± < , 04 L < l± 6 0 

%~9 0fi*%Sjt^J:V\ 4 0a*%^TT-&5 tjR 
fiiS©i:aS'>ft<, m©^)*^Ll\ 4fc9 5fi* 

i^asait 9 , #b©|ij#(4/j^^ < ft 9 saftttttftT*- 

5 0 

[0 2 17] PDjRS©*WiKS (1**T) 
St^SSfcll, #y-7-*y h!7-y- (1**T) ©¥ 
JSTLffifi, 0. 5/tmjy±3. 0^mWTKt5rtAS 
0. 8/imHil. 6^mWTW 
SU\ P DSES^^/l^ 2 1 aS3gH1- 3£;SSffiifcg 
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(fcfcitf, Bjt) ftKft (fci*. 

!i\ R3t) ©S^l±^t<-T5 0 

[0 2 18] *»WKV^5*^f»««il <PD?fo B B ) 
t^v»^y^A») *iCl£fc£tlfcfc©, 
(7) * sK y t ffift as ^±Jl £ ftfc fc waf^a 3 -f 
fc. #S¥4 - 5 4 3 9 0 #&$g<9 £ 5 tC?fc a H g|5 t *° U 
SEPJB*#t5t>©, #^¥3- 5 2 8 4 3#^a©J; 
___.^0....(.NCAF) &.&.|Ot, ^fefettSfJP? , 

fc, moumtLx* mmmKiQvxm&fiwmfo 

tSflfii, #^¥1 1 - 2 4 9 1 7 5#&«, #P^6 
-34 7 7 6 5^Mt*5 D ^Ixfe PDfei,^ 

£fc, ifca^f-fcEft;**, SMI* 3 5 3\cMm$L 

ot»PD»ES-Cfe5 0 fglalii-Ji-efi/iK 2 

Sm«S[«£tifcfc©fc#ii> 0 

©-C*S>o-Cf><fcV\, 

[0 2 2 0] PDSfttjSV^T, #M^^!Jrfe B B M®¥ 

itJ:!)T-v (fca^ffi-TOnSff) 

9 , BSfSffilcSESrfipjpl- 5 t > £ l © 

ft©wfep*i*, bums tap, *tm2©¥*&tt : P 
s 0 

[0 2 2 1] Hil?®&±©¥#&*&fc 

[0222] ^xtzm^x^MzmmzmMtz 

z b K J: 9 . M*©9J# r * c fc 5 ^ [i/<^/KOg|3^ r' 

fcfc 9 «)#^^i»)i*fi:^^'>^cv^£**«Kfl©Ip*&J(ft^ 
&fi*t < fa 9, #v^/hS < fc*. *«^*f H ©St 
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tnkmrnmrtZo ^ftntx-imm^mo . 5 M 

0. 7/im£U:l. 5 #m£JlT»fSffiaia§)-efc*. 
[0 2 2 3] ffi^^gp^-^tfcSl/^i^/KDgp^rt 

©^SS^Stt^jvPixo. i~o. 3umm%i.o 

[0 2 2 4] PDfTMOjRlfcWfefcU'rW:, 2 few* 

&*nj±aA fc L < fiSSftA U ^HSoffiW* fcfijo 

fcH, ft©-#©SttreB3#Stffc&, JBEU flu!E?g 

- - -- — - 

[0 2 2 5] 4fc, *fto±lcjB#«Ettfcci- l fl'^*- 

fc, Ste»±KjS^»t*: n-/v^ fc L < tt^ f 
>^-T«Lfc^, «ft^«r?fe»U »ffcft 
ffial^^y^-^y h!7-^(CffiAt5^fefcfc 

5*fefcfc5„ 

[0 2 2 6] ^©ffi, *«fl©jR*«*/-«*^03(fiffli 
liilSS©^^l^ll^^n5fc©r"S4<, PD 

mm kTnmmhzwmmmBimft b-ommn 

JJSffig * ilfc fc ©T'fc ftt \ ftgrnitt 3 1^±T«JS 
[0 2 2 7] *lHJST'i±«Bll 2 2 6 t±P DIS 

y ^ «fil^©te^«*t?fc o T fc i V \ 

[0 2 2 8] ftLMiS 2 2 6 ©Hlfli 3 ju m£(i 1 2/im 

"F»n«tLi\ mmm^bmmmm< ^> 
by* h&ttof* m^^bmn.&miz'ttfrwti 

#SrPPJp-t5YK7-f^HIK CEI^*-r) ©!SfF4£'^ 

[0 2 2 9] ^tfsl 2 2 6 ©Hj?$IJ» Sfe© 
#7^lf-XSfcttmfe©^7^77'f^ fct< 



$ B irJf 2 2 6 icWf 5fi§^'>£ < T"f tr©T#* L 

v\ 

[0 2 3 0] M%WM2 3 0 t jKSS 2 2 6 ^iO* 
ifel 2 2 6 t*Mp]Sffi2 2 5 SgicH;ffcglB2 7 1 ZfM 

-tzzttttmr-hz (02 7» 0 mmm m$i 

M9 2 7 1 £ LTttTNMM&«^M^fcffl^ibift.S 

K*oSlRl«ts ^U^^r;^^ (pv io 
A) §©W1$#U SiO !s SiNx, TaiOi ^©$1 

Zk£.£9Wffi<om*$:fa±Tt%Z. Si® 
[0 2 3 1] |£JiSl2 7 1 l±S^| 2 2 6 bW&2 3 0 

.._..ii!|j».^ittMiiW„---ii£iii-n. 

i mm^^mms t Lxvmmitzi-, 

[0 2 3 2] tfc, ffiitgt&^J&IW, 2 6 

B*ffilSft2 2 5, Mutes 2 3 o_h£#i&HMfetfa 
oTV^T^|S^fll2 7 lT«tSfc*t#^fen5 0 

©*ft*aasife§i 2 2 6 i^mts r k mM-r&frb 

I0 2 3 3] ft^, #»*Tf|ftlHlfc»*1-5IR, -t© 30 
H£«0. 0 2 M my±c00. 1 m©$aW»t: L 
<. SfelOiO. 0 3^m£l±0. 0 8^mOT« 
U\ 

[0 2 3 4]S«2 2 2, 2 2 1 tUT»y-^7 

rt^-cts. sfc^ux^f-^-f/uA, pva7^ 

[0 2 3 5] *9-7^^2 2 3tt-tf9^ p 7* 3 
A^OfMMrlfefeLfck© («Mg*7-7>f^) 

*©fkffis#$©fsmft8igi&s*r$©st 

##7-7^*T«LT*>J;^ (E«**7~7^ 

7 -7 4 )\>$ H3Sfi©|fiflEi9*ItV^fcft*fe©* 7 - 
7^;^«rEmfr?7-r«t5^t^#ft Ll\ o 50 
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4^ lSfcii2fe^m^l^^*5^7-7>f 
XfM U ffi©fe*M# 7^7 ^ 

[0 2 3 6] 3fcS/<*^2 las^Lfc^tSiBfcttRlt 
Klh[S2 2 9 (AIR=-h) jJS*S^5. AIR3- 
M±3l©*$fc£VM3 2»#^;fc3 0 31© 

[0 2 3 7] -7/l^=^h©4§-£tigHt;7;t^ = 7A 

(A1,0») £^^JlWn d = l/4, 
A (ZrO.) ^nd,=X/2, 7yft7^'>^ 

CMgFi)'tndi = l/4S(lLTJI5fifei-5. 
1 k LT 5 2 0 nmfc L< fl^r©ffi^©ftt LTSUli 

V3-h©^Att-ift>!la> (Si 

O} £)£^WIgJ?n d, = l/4t7^^7^A 

(MgFi) tnd. = l/4, fclXfiBHWy MJ tf 
A (Y*0 3 ) t7 7ft^^v"7A (MgF.) £nd, 
= X / 4 WS UTJgjS-T 5. S i O fi#^(C!»ilR#« 

[0 2 3 8] ^©ffi, «*^yK03fcAJtBS*5V^tt* 

r ©s^gSitK t ^*^tt-T-^7°7 1 ^ * 

^*y7*!Jy/S*Tt±V\ ®3tS±©SWm2 2 9 
ttStTSSMfciatC-Ct. IPiSl, 3£Lfcl. 4 

[0 2 3 9] H^SIf 2 3 0SI TOt$<D&mWteV3 

^1-5 0 «*s, H*mm2 3 0lrSlfMi-t-5fc*[ctt 

&H»l«*>fefc5Rlt»C£Efc7/W$=!7A (A 
l) T'feS^ilffi (Ag) X'ftMtZ* 7*n-fe^ 
±©MS^?)T i §»$ttA g ft if©KWBt«r» 

T*«ft^©T% w&ki-htzmnfa%mwk<D%,mz r 

[0 2 4 0] *38W©^^/^;p©HS®8i2 3 Oictt 
5 0 TN« g H B »^^^©^im/h[a£j©iS$« o . 

3jum£JU:l. 5Mm^T(Ci-5 0 ^©OT^fc'ifiifc 
#tt^S< ft5 0 SfcfS/MHfiitt^SrJiftb^tJBfig 

[0 24 1] ffM©*fe£LTtt, iit/i5l«i:l 
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zomttzii&mzmmm 3 o tas i t 

OtKfi^JiiEKSrjilStiD^tS. tb<f±fl& 
©±KHi!f£ffi2 3 0/j£if£JK$-t-5. JU±©J:5(-[H] 

[ 0 2 4 2 ] Sfc, pfJKlffi 2 3 0 iJS®iao»^-t?fc 
o-Ct, ITO&fcfiftTJBfifeb, Sg*?FMt5rt 

7* hSfcfiSff^!JS|6i±-r5^p)-efe5. 

[0 2 4 3] ^^•yfy^lillfyy^^ (T 
FT) Ofe, SJg^V^-K (TFD) , JlyW* 
— h\ MIMf©2ffim *>5^»/<y*+5'7, 
WP^?, MOSh?^^, FETlffcott 
JJii. Cft^[J:^T;W y:f>-^+*fc!i$ 

(PALC) ©i?^©^^*^^;^ KMI 
flrtSttt^Yy^v^BrtlftfllifiSrvt. PALCti 

[0 2 4 4] tfc, ±t bT*^©**/^2 1 f± 

fc t> ©ft, Ufi*" 3 •> y 3 a v 3 = > £ x 

[0245] 3 3 , as jtw- vmm 

m^f) it, t B ii2 2 6<mtmnm£ n t&^m 

H&M2 2 7 4&R8Cfflg£i¥#) T«£ftT 

^5. ^©©ftsfls&2 2 7\Lmmmmm2 3 oty 
-^it-i-^2 2 m^nmm^^az-r^tm 

±4fcliHWUT^S. (SSfS*jBS2 2 7tUm £ 
ft->Ji^> (S iNi) , ^b->y=>y (s iO.) s *° 
JJ-T ? K, ^K-'f-^;^^ (PVA) , -try < 
^ 7* U;«^5„ r©fi^m*m2 2 711 

tft, y-Mi%m£\cim&mmi-z>¥mk 

[0 2 4 6] \mmm2 2 7 <D-miiJ-^ym<D% 

[0 2 4 7] HSSS2 3 0|4JSS:y-^«*l*2 2 8 
i(Cj;(]y-^{S^S2 2 8^3tJli^5, ft&bfc 
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[0 2 4 8] l*»u rftttssftfts^-cfc 

Sn^iJt5rt^T-§5 a i/c, H#S1I2 3 0© 
PflfiifciUTNfflES^FoElSl^^^lgiU 3tilft 

[0 2 4 9] ;:©#i&ft£B&Jh-f5fci{> % (122) 
nrfiSfc^y^MJy** (BM) 2 2 4 b5rf 
BM2 2 4©)M£ffliLTf£, 79DA<m& 

U #7-7^A-#~2 2 3©$|[C, 7 tf-f 

^£ll£©llttM4^fcLTfcj;V\ 
Ltlt ft 3 7**5 

[0 2 5 0] ^±©#Sfit^TSfero#^Tfe5^\ 

7*ibTffl^5tt£ficft{;:K3E;*ft5t©Tiift<, 
R3fcSrSIH1 _ 5JSS**^*/i'«)BM2 2 4 i bTfiR 

[0 2 5 1 ] LfctfoT, fe* Srffl V ^-C^*SWJH SrSfefe 

fcixif, r/jfefK rvh?*/yft», 

7 * n ->7= yS£k F^x^M^ V&»ft if i» & 

areufcia, tb<r±*ft&©5ib2 8s#±&a#£ 

;Mf*U\ fcfcitf, At»#fc©i^ BM2 2 
4£H£ir^fi£-fi-5 1> BM2 2 4©3fe»I|X*lil0 0 

% tifii/ ^ z t t ^ r i ( iv ^ o 1 1? 1 4 v \ kir* 

^ 5 0 %^±T'»4 U^a** s *# < 

[0 2 5 2] *7-7^^^ 2 2 3f B H^^^M 
t*5fcfe, ^#tf|ii-BM2 2 4 aSrJ&fifcb'CfcJ:^. 

[0 2 5 3] /jC*3, BM2 2 4 a(±7nA (Cr) ft if 
©^S#llT*#ltLTt J;V^ 0 L^L, Cri±7tSlt* 
3**6 0%£fiV\fc», «ft*»^^2 1 ^SWMS* 

[0 2 5 4] J^T, (El 2 3 (a) ) ~ (H2 4 

(c) ) mmLKtfb. nfcmmmmitnyj h 
[0255] %7F'<%^2 1 \ztmmm*<b%mti#% 

5 KtSfcft, *MI£2 2 2(CliBM2 2 
4*Sjg^$H5. BM2 2 4<DfMUnt LXit, S3fe 
fflt©ftai>WBA (Cr) jWSlr^ftS. (012 
4), (17 9), (HI 14) *if©glMS^SE 
l-J^^-57^ h^/^t LT©S^#/U2 1 fcfiSSJ! 
ft7fe/5 3 A*tt5 0 BM2 2 4iiAltLfcAW?t©4 0% 
ttBM2 2 4TRiKSiiifc©, **^^2 1 (t*Pfl 

aft, s&^ti-s. 

[0 2 5 6] *|SW©S*^/W4BM 2 24 a ©ffi$ 



(25) 

47 

*mfcL'T7VK = £A (Al) «HLTV^ 0 A I 

*h§=#c r £mLxm^mmzm<Mi$.-f6'm 

£#5A 1 OJBJfttl Am-CibS. oJO, 10fif©K 
[0 2 5 7] TNffiH S*/^2 1 ft t'liSS 

yvymmznm, mmhztjw 10 

tffl^TBM2 2 4 £JM-f5tS«2 2 2 tDSdi^lg 

[0258] rrotssmfetsfcfe, #I891©£^ 

^/U 2 1 [ifrftSlg 2 2 2 ESS^T, BM224 £)M 
t5ffifi£|IflaJ2 3 3Sr*T3gfi£U r<7»6 8 3 £ 

W.*SJ::;;iBMi-^UTi/-'Sc (11.15) [Z^t - 

±5^DflW2 3 3l±Sfi2 2 2|CU^M 1 5 1 £1 
*L (1115 (a) ) , /<*~=V^*frofcit, 7 

y y f - > 5 r t K i 17 WWf § 5 20 

■(HI 15 (b) ) , Q»«£[40. 6/imBl±l. 
6jimli(Ti:U £ feK&S L < ii 0 . 8nmfiLhl. 

2MmaTtt5o C?»2 3 3©zf £!i:x..y:^y^ 
B#p P fl srHK-r 5 r 1 t J: m% \amx- % 5„ 

[0 2 5 9] ft 33, ®$LfcM2 3 3 H*Bf*S*)il-C 
V*5fc*, 03^2 3 3^« »£2 2 2(CiiS i O 
2, S i Nx?£¥<DMmtm%0. 0 5jumm±0. 2 

[0260] z<DZo\m$,$tiitmn2Z3\zk\m 

R***U BM2 2 4*^1-5 (Si 15 30 
(c) ) . LfdSoT, ^l«l£4Si2 2 2©SffitttBM 
2 2 4JSj*(i:J:5iaas(i«lftU4v\ *©fc», &#ft 

[0 2 6 1 ] fcHEiSC-C, *3tttSrl6|±**5fc«>, 
A1*K22 4 aCS^ar, CrfcSlWy (T 
i) fti^^BMlCft5^S?iBi2 2 4 b^«lt§ 
(02 3(a) (b) ) 0 ^<D&mMWk2 2 4bllAl 
]VR2 2 4 a#&frttll2 2 5 CO I T O t itg^fft L ft 
^JL5fc+5»*fc*5. AlffM2 2 4 ai ITOg 
112 2 5^ttt-5tffift#ffllrJ;^^t5^tT"fo 40 
5 0 

[0 2 6 2] fcS1-5»|gl4 2Sfc:|8£1-5fc© 

Tiift<, 3geLh-ct)«tv\ *fc, SS1"S^g2 2 

in Sfifcr* fcsvsi*-#y^!fcif©^r 

ft 5 SET? 4>=tV\ $jx.(4\ (El 2 2 ) <D «t 
5ft3fe!KJDlK2 2 4 b^J^Sil5 0 r^Lf,«AI)il2 
2 4a ©l|il©BM©JitW, fcfiVMiA Il224 ai 
&«K2 2 4 b$«r«lLfcBM©IRiPJiO. 4^mH 
±1. 4jim£CFtU S&fc&i KfiO. 6^m£t 50 
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±1. OiimWTfc-r*. ffl. (12 3 (a) ) , (1 
2 3 (b) ) TCi, BM2 24H, BM2 24 aM2 
2 4 b****;h,5#£**Lfc#, iflMRfc-fW*. 

t>*v*»#tt, -ttl;BM2 2 4 inf^ 0 

[0 2 6 3] DflgB2 3 3CSS$nfcBM2 2 4±t 
tt, ¥»fbW2 2 7 aSr»fiE1-5 (Si 15 (d) ) . 

¥-mm2 2 lommmt i,m 7 a 

^"^r^a-^MI (pva) fti?©#$$ms>3^ 

Wlt^P^y (s iO.) 4 Sft^ay (S i N 

x) ftiro««*mftira*«***i5. ft*j, # 

.....g.©.#.^-.lx^u^--LXftii^#^fl#*-UV-.v 

[0 2 6 4] ¥W2 2 7 a (023 ( a ) ) ©HflE 
il/TttO. 2flffljU:l, 4jimaT«L<, >f» 
T"L0. 5/imfiLhl. OvmSkTfcm&tSZbiW 
*U\ l©¥»fUg2 2 7 aJ;}C»[fi]SM2 2 5 i L 
XOITOmfc+Z. (123 (b) ) (1WUI2 

2 7 a«:fflVvf;&7-7>r/W2 2 3 *¥»fl*i: LT 

[0 2 6 5] *PffiflJg2 27a, 2 2 7 b £ S i O2 ft 
^©««KiFMLfc||£i4, ¥ttftH2 2 7^rit 

Sv^fitflrfftfttff 5. S iOitttt*WSfc*>V^tiWiF 

(1115 (e) 0 ftfe, TMI2 2 7 

a , 227b mmm<D&&t>. wm&mzfi 5 r t 

1= «t 0 ft#feSF»flJi2 2 7 a, 2 2 7 b 

rt[±*54T-bftv\ 

[0 2 6 6] Sfc, {mmt LT, BS2 3 3(CM*|i2 

3 3 J: t» t>ff < BM2 2 4fcJ$SfcLfc|l, Sffi?: 

J:0Dfl»2 3 3KTSBM2 Z4jJS***iifcJ:54* 
figtt5^t^-C#6„ BM©&M»4*r^SS2 2 2© 

ft, SiSH*MnFmS2 2 5 iLT©ITOSrJgfi£1-5. 
Lfc#oT, ™tM2 2 7 a «t4 < T 
hhh^ BM2 2 4WM, ¥^btttliJ:9tSffi 
2 2 2frttnm&%mt%<0&Vj]ttZ>b^*>WL&fr 
£>, ¥?tftll OIKHW) 2 2 7 a fc»<Jg|*U ^© 
ft, ^SS2 2 5^JtUTfcJ;V\ r©*|^©^ 

V\ ftfc\ #AWi2 2 5(4, ffifl«Sv<#/H}S I P S 
S^2 2 5 ^^l**T, ¥M«l2 2 7 aiCia^H^ 



[0 2 6 7] fctS, (H2 3 (a) ) , (H 2 3 
(b) ) (CfcV^BM2 2 4fi, AlfcSWiAl £3" 
tr&M#jfl|gi Lfc^\ riiKRgf 5t©-ett*<, 

[0 2 6 8] tfSft^Mtt^T^ffliC J; 9 W% 

■j-s 

[0 2 6 9] AlWftfctlfcffi (Ag) Srffi^T 

t>iv\ AgtEW*^*<A*fftBM2 24fcft5. 

[0 2 7 0] ftjs, TPSf£BM2 2 4 tLTSUB1-5 
*^-tlBM2 2 4 4rSfife1-5»|gO|gJ¥lil. 0 M miy 

±1 8.M.mJMT.i U $e>W/-4t<iil. 2 

±1. B/imElTfc+a. 

1027 1] tfc, Iffl«l2 3 3©||!*fil. 2)imW 
2. ZitmfilTfcU L<f±l. 4„mKl 20 

1. BMmKTKt*, 

[0 2 7 2] (123 (a) ) , (H 2 3 

(b) ) #fig«2 3 5 (CDDSB 6 8 3 m 

fifcU ^OD!ia2 3 3{rBM2 2 4*f3H-5fcUfc# 
r*llcH£-r5k©-Cttfc<, *Mffi2 2 2(;«2 
3 3eMt5Itft<, A 1 , Ag, ^S<75£M?f 
HI, fcMWg»^6BM2 2 4 a, 2 24b£ 
^fifeL (Hi 1 6 (a) ) , r<DBM2 2 4±idWIHt; 
K2 2 7 aS:3gfi)lUTtJ;V^ (B9 1 1 6 (b) ) . Z<D 
B#(±¥ftftK 2 2 7 a (Dmmt 1.0^ m£U: 3.0^ 30 
m£TF£U *&t*f*U<ttl. 4MmRJb2. 4 /* 
mfiTFfc-tS. X, ¥Mft3f2 2 7 a£JF«, gffiSr 
Wlf LTfcil^ (0116 (c) ) „ 
(3 s BM2 2 4OBIi4<4 0 > ^£«2 2 2»H 
ffitt¥*Hfci**l5. fcii, #lg£!2«ftfa'M«#J 

fc\ Dflfl*stt#ffi£Jtrt-p*>iitf, fflFaf-r4iK**sft V >c 

* (Hi l 6 (d) ) . 40 
[0 2 7 3] Sfc, (12 3 (a) ) , (@2 3 
(b) ) -Ctt, *ffiS&2 2 2fC«2 2 4*#J*JU 
032 3 3tBM2 2 4Srt3Hi-5i:Lfci9S, 
^5t>4mtfc<, ru"f£K2 2 ifciHfeB2 3 3 * 

Jgj*U a*0 4 BM2 2 4£JF^L-CbJ:l/\, 
tt, BM2 2 4i:!cy-*{f^||2 2 8fe5Wi, TF 
T2 4 2**#jfct4. ;:©«£, 7KW2 2 1© 
DM!2 3 3«rJI*fi!fcU ~©[H$2 3 3[C1TFT24 1^ 
«:Wl*i-5ri:K:J;5, 7W&E2 2 10*iBt¥Jt 
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(02 3) fciM^5lC#lWHK2 2 2fcBM2 2 4fc 
2 8^©jH^ TFTtfSr^figUTtJ;^. JD 
[0 2 7 4] BM2 2 4 t*HRimffi2 2 5 tflg*g«t 

u\ itut*fr&ri1S2 2 5ii 1 tot*I 

2 2 5©I TOi^#$J&»e>fc5BM2 2 4 £&g8K 

^-f5*^(t, BM2 2 4 bi#|6imfi2 2 5i#gH- 
3tiFjT©¥Mf 2 2 7 a k^yf-lsfbUKi: 5 Bfe* 
U BM2 24 bt^|B]Sffi2 2 5 t^a^1"5J;5 
WMtftliiK BM2 2 4 bii 

Al a*0#tt*-S£*5. Hfc <k 6$M-K.Li:-.r£ 

[0 2 7 5J-*, 7WIS2 2 lflim y-^jf 

^S2 2 8±)c¥^{kJl2 2 7 b m&u y- 

*{f£iSt2 2 8_hTIi£®ffi2 3 0AS|PtgN-5J:5^« 

fifetStJ:^. c©±5{-1«Jifet5-tKJ:5, HSU 
ffi2 3 o©flffl(BS*»e>o*aiii«*<4;<45. 

[0 2 7 6] Li^U -©#S\ y-^ff^2 2 8 i 
HSS1I2 3 0 45, 
fit <£ 5 ■ft^'-osajtf SrHii-f 5 fc&icf±$i£fa 

5tit\ &Sb\ (SI 2 3) T?(iTFT2 4 lfcif©, 
RWfc^Kft*ia*tt*»LT^5. *fc, TFT 2 4 
1BLDD (n-« K-tV^- HV^y) fillets 

[0 2 7 7] 2 1 i^TFT2 4 Diif^Jg 

fiKt, SWM^45W« 2 2 7b&SiO ! * 
WI»fiT«Lf:^li, ¥mft^2 2 1 hm 

2 2 7 a ill#t««ftt4)5V^±fb^WtU<ttSa 
Wfcff?. ttt, SiOit?¥iMJIt2 2 7 bt»JSU 

[0 2 7 8] WS^a^tf ofct, WtJg2 2 7 b (C 
TFT2 4 1 tH3ffSH2 3 0 £4rgSKi1-5 3y^^ h 
*-^fe»Ji!iL, ¥»fbR2 2 7 b ±KS*l;ffi2 3 0 
¥mfb^2 2 7 ^*°!J^5 K*ifO 

\YM2 2 7 b^MT^5rt«ff5*T-t^v\ 

TFT2 4 1±irfi, y-Xff^2 2 8&5VW- 
hm#«ro^JS-eji3feKS:^ L, TFT241 \z%# 

[0 2 7 9] fe a aS 2 3 6 SrglffiWJf (Ct 5 fc^l^ B 
M2 2 4±fe5V^(iBM2 2 4iMt57W2 2 1 
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±mmmm u ^ mmmm>i>K6&2 4 5 

Sr^fife1-5 (12 4) „ ft^^^fo H B l2 2 6roiiJ¥ 

[0 2 8 0] ftlfc, 1 }Cf} s (1 2 2 ) \C 

g^LfcJ;5t, SlfB6±IR2 2 9SrJg*1-5, 
liRJtKifc&K l 1 1 i£3fej££#i 2 6t*t/r^* 
/u%y7yy?$l£Zb£^ (01 11 (a) ) . 

[0 2 8 1 ] rtoj: 5 fc»J*t3 £ £ fci D , 

/U2 i ta*fc©ffif-eKWi-S3t##wiils^ #FM 

a*^lRj±1-5,, 10 
[0 2 8 2] «ijv<*>U2 lOgffitC^^ftt 

(Hill (b) ) liS^;v2ltv^^i/yX 
1 1 1 2 £J& 9 ttitfcfMT'fc 0 , (Hill 

( c ) ) fiT>f * n >y/Sfi 1112 
2 2 9ft»5tfttfc*j*-e*>5. 

[0 2 8 3] ftfc, (12 3) (r&l^-C, .H^£&2-3 

0 ttjSam KS-f 5 1 © T it ft < , SltST 1 J: K 

St, Bt«aio»&H: (1126) (1131) 

L1t£b\zj 3^y#ttlcUT!>J:v\ tfc, (12 20 
7) im^LfcJ;5£*g3iffc«tLTt,J:v\ 
[0 2 8 4] (12 3 (a) ) - (1 2 3 (c) ) T'fft 

-f h/Vu^t LTfc"(tTi±ft<, *3BW© (115 0) 

S'Kv^hf-f^T'W, (09 1) Off«^ 

7, (is 3) t£t'<Dmmm^ (noo) ^ 

-y^-z^ytTa-^feSV fi|S a B H T u- eft £oD:S^ 

StftS^gg/i £«ffl LT g * |c«fijtt?# 5 d £ \±W 
[0 2 8 5] (12 4) ft, (M2 Z) omm^ax. 
So ^mi2 2 5±!c|&g:flf (PSftjg) 2 4 6» 

ife&fli2 4 6±ic#jpg* mm%m) mm2 

4 7tmj$£tiX^Z> 0 *Tl&lSffi2 2 5 t#iO 

[0 2 8 6 ] f+iP**mffi2 4 7 tKM>iSB-2 4 4 40 
£ ft £*©WSfWW> P) ft 2 4 5 T?88gS 

±lcffM$nr^5rifcft5 0 ftfc\ ttflngft©®! 

», ftm&Mi 2 4 7 £ ^^mffi 225 taRgsfc,* 

t©-C(ift < , fl-JD&fiiHl 2 4 7tBM224tLT 
t £ V \ 4 fc, Wltl 2 4 7 f± I T O ft 
ZMX-m LX J; < , 4 fc£Btffi-T7FM LT fc «t 
v\ 

[0 2 8 7] WtU 24 5 tt^eal 2 2 6 %@f«fftC 

i^^-ttLxmmt^ iit,mmu24 5\t 50 
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[0 2 8 8] £Lh© £ 5 2 2 2«]KftiDgft 

m&tz<D ii, mmfj < ft s £ r ^ as 

2 2 i«R:f>Mn*fi&»j£1*5^'«--f-a*i:iift<ft5 

y^m^Lxm^Lxh^^o l*»u r-^y^ffig 

T*(Mit^Miftfc&, S5t^^b^<ft^ 
fttWTiiftv\ ^0>tt, 7WatHiJt^[B]SIRftiJ 

[0 2 8 9]-*, *j7&«2 2 2±ii#r6]mM2 2 5 
tBM2 2 4^©MW3/i<, 4fc, *fffi«ffi2 2 

[0 2 9 0] Humtmrn 2 4 at m 2 5 ) c^j: 

5ICBM2 2 4ff«g£-S^*THM1-5^£^ 

$2 4 7 £ I TO*roSfl«ffi^fiKt5*g'tt, W* 
t-f X©±«|Cfcfc 0 , {«Dg*mffi 2 4 7 

[0 2 9 1] g^S2 4 5» (12 5) 0)MMMtkZ 
X 5 t«t5. ^gftmH 2 4 7 ^ 1 T O ft £T® 
^SliTV^S^B, «V^t*gtSESlS2 4 5 t ITOt 
fflil^tnC<V\ ^r©fci6, mm^2 4 5 k^y? 

[0 2 9 2] (12 6) |2 V (12 4) ©«©^ft0 
y-*flMHft2 2 8 fc^- hflHHft2 6 1 
oa^iEfiSlCTFT2 4 l#t»**h-5. TFT2 4 1 

coy-^ffi^-2 4 3t±y-^if^S2 2 8 tg^sn, 

y-h«*2 4 2tt^-MI4§-i62 6 1 £^$HTV^ 
5 0 TFT2 4 l©KU^ySi L 2 4 4HH^mii2 3 
0tgSS2 4 5t^g^^T^5 o 4fc, KWyfi 
J f L 2 4 4liH*Sg2 3 0£ggli$^TV^. #JPSft 

[0 2 9 3] Sfc, (12 6 (b) ) ic^1-«t5t^ 
245£245a, 245b£ LT^Mttfttf W*D 

[0 2 9 4] B*fc(±b«?C7>f-^K (7 

tff ^*wt5 r £ (i i t) , n^mn 230 (dss^ 

3 0ftJKf B Ofi:*>*)iSS!3SJE (1. 0V~3. 0 V) # 

WD*ns«t5^ff^S:PP*i-n«, y-^if^S2 2 

8 MPl-5if 9 «£E5H£< t5 - t^-e 

#5. ^©fc«>y-^ K5-f ^ i c©m-9«*t^* < 

[0 2 9 5] (12 2), (12 3), (|2 4) 
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mmt\*mm%m2 3 o & i Tom^^mmnm 
WM2 3 o&mm^f£mmmx*h£< , st, 

*mWM&&M fc 5 v ^flUf^f g» h 4 5 situs 

[0 2 9 6] (12 7) |JW^2 3 0aSRItS!©»^O 
Jtft«Ce*5. Lj!»U KWiB*OH»t||P«|5 2 7 2 
IrtLTl^. rofflln{BJ:D/<y^5W M 6i»&© 10 

fell 2 2 6^PDfe B a ro^tt^lit®»^g 
T*&5 0 *©fc«>, /h34Bn»2 7 2T? 1 b-HHMfc«: 

fct^*tfiat«2 7 3Tf6atS*5ii:fc < t!), Kit 

[0 2 9 7 ] fcjs, (@2 7) fll*7-7^2 2 

*7-7^;v^2 2 3^m^<^2 i©*mh m 

[0 2 9 8] Rttfll2 7 3iiStE£7^5-?i> (A 
1) , (Cr) , £JR (An) fclXtt, H (A 

g) Tf^fifcSftT^S. 4fc, Kl£2 2 l 
i^±$*5fcJ6^roaSicj;i9, W>(Ti), ^ 
A (Cu) itcif©SSco^MtmSrS«fc«i*tTV^ 

[0 2 9 9] BW*t2 7 30*StttS iOt. SiN 
x4W«24 6^0. 1 fi mK± 1 <u mWT©JSI 
*-e»J**ftTV^5. i©«ttt2 4 6±|CITO*»e> 30 
t£ZWmW&2 3 OAS^StLTV^S. d©HS|§®|l2 
3 0tt (H2 4) fc*1-J:5fc*'fy?:'^#*24 1 
t LTOTFTOKW SSteivc:^*. 

[o3oo]-^ %m2 7 sumnmtLxhM 
m+Zo -trot*, site2 7 3ii#imiiws{it^ 
5 «t 5 k^/^/u 2 1 ©jasaj-c-g&tttigaas tux 

1*5. r©*fflfl:ft©®tStfiil»t*fl6lSS2 2 5© 

wmm (i to) as#asffitft3 0 40 

[0 3 0 1] £fc, 7 3(ir?inSS2 7 2EW 

tt£-4£-Cfc5. o*3£iS^Sft2 3 0K:#afc:*J- 

$:©HiMi lt, Kttflg2 7 a v^Sft 

[0 3 0 2] 4*3, KIM 2 7 3*>SbM±RNM£# 
WJHSfcA l, Cr 4i^M«li^SI<)fMi-S r 
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[0 3 0 3] *fc, £TJt8f 2 7 3fo3VM«ftt^2 3 

[0 3 0 4] K±OJ:5tl!0*fcH:iIba5lc^WiBlfirflS 
jfc-f 5 ' 1 £ 9 , tteM©&^lSt^g£^ 

5 KMmt 5 r. t K J: t> £te*-f3 

rt#tft5. 4*5, DSfi^rS^teO. 2pmKll. 

5 MKTti-S-t^ff* U\ 

[0 3 0 5] *t, iffi^mffi^jgiggao^ffeoT 

i TommtexBiRL, fkmmvttzzttm 

[0 3 0 6] 4fc\ RW®te2 7 31^2 7 2 *WMt 
%m&&, %2 12 \X^fl%(T)^-kWk-fh i b(DX\-t 

atatt«r*i-5^5ft*T**s B fcfc*.n ito4 

^©^iltt^-f^T-fc^ I TOSfiLhtAS* 
Ha^L, BUtE^M#(g^7f-y^tT^2 7 2& 
B&tZo ~©i TO©^2 7 2i»6(4/<y^9-f M> 

2 6 fr*«ili-5. 

[0 3 0 7] £A±©#j$fc: «t 0 MlgSS 2 3 0 tRS+IR 
2 7 3^SStU-C#S§ft2 6 2ASPfi!t^n5, Lt 

[0 3 0 8] 4*=\ (02 7) [^^T, *7"7^/P 
^2 2 3(±AOa^S<fcL<«fe^g^<, B© 
^«#< t, L< ttfe«t4Hft<»J*LTV*5, AtDS 

-7-f^©feMS4rS<-t-5^®*sj ) 5 ll B©a^ 
MX?-? 4 >V9 22 ZkWktZ, Lt^oT, gig 

SM^dtt&LT i / 2 ©gjfTt m-<om&&& 

tXZ&e UfcASoT, ii7 — y-i^ 2 2 3©HJ|Lii 

<fcfcJ:v\ OS 5, *^-7-f/U^ 2 2 3ttf*»4* 

[0 3 0 9] LfciSoT, ¥8!ffc8©^''**A'T* 
tt, MEHRS2 7 2©{igtmtT*7-7^^i?©St 
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[0 3 10] (B2 7 (b) ) Hi (12 7 (a) ) <D<§ 

»mmx°h%„ mmmz 3 0 tftfomm 2 5^ 
H*sii2 3 0 tmm2 5 1 u-ct m%m 

[0 3 11] TFT 2 7 1 ft, »Jg^d— K 

(TFD) &5VMi, /<y^^Offi0^y^t 
*1*fcJ:V\ Sfc, ^yf>m27 lttloOB 

SfcTFTIlLDD K^tV^- Kl""f>0 IS 10 

[0 3 12] fc:fb\ ^©±5^ fiM^ST^gii^ 

[0313] B*«ftSr/N-7 5 7Hft£i Lfc 

trot, *3a*SK^s*i5. flaj^tf, i To^^i 

3M5«€ffiiCC r ^irtKHLtMt^Si-t 

3 0 

[0 3 14] ^ttfi#0efcftfti*£K£&^ 
T, 2 1 SrSW KT*ffli-5 £ S t , 1 20 

i!*- K-Cftffl-f5 t f T-fiJBtfig 2 2 6 KflflJDt SB 
JE^tS*5 (fgal/l£IE»t3llJ± (V) -« B H B« 
S£ (T) #Mt&&fcib#5) cifi^rS!iT-S)5. £■& 
3t*/^2 1 i'MM^mb UTfeffl-tS 1 1 fcKJftt 

[0315] -mm»mx°mtz tztrnm. 

(4t»±iSf)S)i^rt1-5) . fctill ££±#>) 

*ma»2v-e*>fttfi. 8v/iifici-5. a»ii:4fe±as 

91]i±^±tt5i(i, 2. 5V4if|tU ftift£2 2 
6©m^tt^U£TUc«t§£t;*:fiift*i LTV 

[0 3 16] S*fS!-C^iJffl1-5t#H:S*S:SLtfr*ft 
a<7)Pi*Sr*'JffltSfcft, iiiittl^iJM-rs 1 1 J: 5 

y$74 vvmm^yt?^ yi-tmm^Tfi 1 ), 40 
5 (1-5) . 

[0317] v^Tnic^j;, tttim-emn&s&m 

K) T*{£fflt5£t^ KltttHS (RW^-F) T-ffiffl 

tztzxw mum) -t (3a*) wtfrSft 

[0 3 1 8] V-T#tt©^5#*ra£!&HfflROM 50 
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££ttWBROM£&^i:*{1^L-C£^ jJMSft 

BEEfltSrROMx-y^-ejgifei-a (romzk^i- 
m*y*7*4 yj-tmmtmx-bx^ *fc, 

^*©BBMiMtfcfttTV-Ti|Wt Wlr** 
[0 3 19] #y^~7©^Sfl, 0-3fe4£*©3fig£ 
3 V ft if ©i£&*3:S^&fc5 V^fiR 0Mx-7>T*feg 

w^ak status. 

[0320] ifc, ?m%*mt?j*-v 

[0 3 2 l ] tfc, a^#©jifit U< f±IM©f4:g^* 

\^Xh^\ Sfc, ^tD^g^i^fctM**^ 

[0 3 2 2] i^xferoff^t, 1 
STtifc 5 V ^ HEtt*ft * h -fe >t T^ttitiiff^ 

ti mm^fc£x0>-?%-z?*mm%^khm 

[0 3 2 3] ^*ftir©a««ra*^^^©*5M»fc« 
[0 3 24] Sfi, /%^7^ hSr^yTtttav^A- 

[0 3 2 5 ] P DM/i t'W^IB® 2 2 6 Kififfi LT 

AS 2 2 8lC»LTflirttaJi*:»J*t50-C*)6. 
[0 3 2 6] ffftaS t IJ, 2 2 6 T*ffifflt57 
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5. *fc, i#**4«itftai«^ttsaufcio, 
am* 5>a»&-ei&5. *ote*^t©7^ y/ntjig^ 

S©« B B B MPU m^ffiSrft#L7i*i, 7^/P 

[0 3 2 7] ±IB©#ttSLItt, (027) ©£ft|ff£ 
3fefflLTt>.fc<, tfc s mfiimk*5-7 4A>* 2 2 3 10 

mm&Ltc «) , E^mifgffHi 226 mzmvxh 
[0 3 2 8] *fc, msm\i®fcm\z.m&?z>b<D 

T'f2ft<, ?/V^ m.fcX*h£\\ *fc, 3SSW±0 

— m^imii-v-i.f:v-aiiw«.e---- 

ft T?r±* < , hta imsi ^s^tciuaa 

U£<^fc©#SU\, Jfclie$fi5Rkl OgTFOtf 20 
I^SRtStJ;^. *©fe, ;*v<-*3tr7*fc£fcfll 

©£ffl^Tl>J;V\, 

[0 3 2 9] ^*lfc©#y^A-ytiai-5**tt*3S 
W©ffi©^gfi v ft#tS«^t, feSl^s^ 
■7 V hx^ * ■? W ft tic t@ffi1-5 £ t 5 ~ i 

fc, H^S1i2 3 0£fr£iiiiMi U #fftSS2 2 5 30 

[0 3 3 0] JSWI2 7 3©g8qg|S2 7 2tt (02 8 
(a) ) Ic^-fJ; 5tB^2 3 OWfifcSJW&fctS 
tt, (02 8 (b) ) ©J:5tSiaas[r^LT'bJ: 
l\, Sfc (0 2 8 (c) ) ©i 5ic* hy^^ttt^J* 
LTtJ;V\ -troffi, P^Wtj&Lfc^ MH2 3 0© 
HiaSPSrBSPaJiL-CtiV^ *fc s W8H*i©-rt 
*£Kng|i2 7 2 tUTfciV\ 

[0 3 3 1] (12 8 (a) ) ©#fig{rfc*^"C, 40 
ftm f - Mf^iHSmfe2 3 0 i©{iM|££ 

(Hi 5 3) <Drmktz>^tnm±<vfflam7v7° 

T*fc5„ 

[0 3 3 2] (Ull 5 3 (b) ) t*i-±5Kl, 7W 
£«2 2 1±|cy-*{f-5§-|t2 2 8, $*-HI*R2 6 

l, fcJitflHwUj^TFTtftf^jfcSih/tva. rti 

b©±K¥mi«2 2 7;^$£ft5 0 *fcsp?|JS2 2 7 
±liW#®i2 3 0«^5 o ffi^Sffi2 3 Offif 50 
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r, Ag&5VW=#B6&»&fc5fiaf«I 5 3 1 ft#& 
1"5 0 KWJgl 5 3 lttK^Sg2 3 OOTlt^L 

[0 3 3 3] Stt®S2 7 3iiy-^jf^2 2 8^iC 

S45 * 5 4&Bt^rici-5. y-*lTOl2 2 8 j±a 

1 4^©&3t#$^fi!E£ti,3fc©, jMiiLftK 

[0 3 3 4] ^Si^^^TWlfM^jgilfg 
«©M^Sr^-f5^Sasfc5, SfttB^ri^iiilL 
<ev^i:ti3#!re*><5. y-^lf^2 2 8t>3t 

[ 0 3 3 5] (0 1 5 3) ICti^Xh, mSwM 

2 3 0 iKMH2 7 3 (fcfcU ^©#^tt, #>3:5£ 

ff£ LT«fgLT^5©-C\ KWWfcHRJ&t 5 

/jev\ i t o 4 i'©i^ sst'i) o t i> 1 ^) lawtan 

5S*2 6 2^*^1-5 Cti«»4U\ 
[0 3 3 6] (Hi 5 3) (DloKV~MtW^2 2 8 

^~>-^Kt5r£^T^5 0 ^©fci6, «f H ^©^ 

^iEi»tjjs4i:ftv\ fcfc*u i©#^, y-^ff^«2 

2 8 tp(^SS2 3 0 t ©^ftgfi^t < 
35S&5CT*, (02 9) (03 0) 

<tV\ r©r fctt (H2 2) (H2 3) (02 
4) (0134) ©J:5fcy-^ffl*» 

5 0 (02 9) ^©Rir^iSfeKoV^TttgKiftMi-S,, 
[0 3 3 7] (013 4) lirKSfi2 2lW:*7 
-7j;U? 2 2 3ZTtmLtmi&XhZc (0 2 7) ft 
fc°T'ii^Sffi2 2 2flt*7-7-f 2 2 3 m$. 
LfzAK if%m<Dit^<*^\±Z tli^Pg^tS t (OX 
\tft<, (01 3 4) t^ti5K:*7-7-f;^2 2 

3^7 ^ SIS 2 2 i«t»riEL-Ct>J:v\ 
[0 3 3 8] (01 34) K*i-J;5fc7WStE2 2 

1 )C|1T F T 2 4 1 , V~Mt *» (1^*T) ^^JF0 
fig$^TV>5 0 7WStt221±tttTFT241<( 

2 7#»|*3iVt^5. W»ft«2 2 7©*rtt, 

1 111-5 ¥^(4 (02 3) (02 7) ^i|^-T?fe5 0 
r©¥ffflsK2Z7ttTFT2 4 lJifcfcJgrtSil, T 
F T 2 4 1 <D®mWkb 45 t i t 
1-5. ¥mftfl^2 2 7±II3gfeO*7»7-fM2 2 

3 (R, G, BH<«y7y (C) , ^3:0- 

(Y) , vfyy (M) ) 75«£ftT^5 0 4*S, * 
7"7^^^2 2 3ii (02 3 (b) ) XWRLtzk 

D£¥mmkLxmm£^xk£^\ #7-7 
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jfr* 2 2 3±KWmm2 2 7ZftmLXh£<, ± [0 3 4 6 ] (0 1 2 6) Kfcl^T, 2 1 t±*8K©* 

ft.j;v\ H*sg2 3 oteKMm^t l mmicTtmtz* 



[0 3 3 9] #7-7-f/W2 2 3 fcfiife&lftfl- £2&g ->n y a 7 7 J: 9 oft £, 

U 3&Sfc#^te£fcfc#Tt>.kV\ 1 7J7-7 n5o 4fc, fBtt-A*7°!J v9 (PBS) 8 7ii 

^/^ItCft'J^MfiMtS £ i lei 5 , tyiFA ^^a-2 i LTgftCffiiW**, iwfffls 

fci^SttarifctSgrCfc*. *fe*)#7-7 fc£2~8^£E©*^-e££U r©**£»»tf3 

Sfc, #3Mfe©*7-7-f/^HBg1-S@ff-efifc ^S^froTt iV\ 2 1 tPBS8 7 1 £ 

-CJgffcU BMi LT^It^-frT t> J;V\, £fc, ttftig&l 1 2 6 a £ ± 9 -ft<t $ftT^5©T\ »^ 

Sr«£*l2 2 6©H)¥t-as*S-it 1 t(), 7-<~ tiTj§t,g #4 CTfciS«S©t>-f*fi4i:>S:^. 
ttLTHXtJ;l\ [0 3 4 7] to\ (H13 4) (i*a-^ttOPBS 

[0340] *7-7 4A>9%y-x{mmg±mi&, thitiK zii\m%tz>w?tiL%<^ «©pbs 

...±5 ZtlzkV^m^z/vKbLxmmisZZZ.b as -et» i: .<.., .. i: fcffl*^l«IS!tl8^.1:.5 t> ©Xi*fr.< v . 

]fe«ffifcll^i-5ii:CJ:5y^fll*»*»6omffSr l 2 6 9{4Pl&-f L<b&Hftt>©X«ft^ 0 L 

^lC^-^Kt5-t^T-§5o Lfc^oT, ftfto 20 jJ»U 3Mt5 (KBI**) C: i ic J: U *gfcgSf;as^ 

M^ElpJf:iJ:53tS^H:IS£U£<1--5i4:as-e#5. 9, 3i^JfflS!l$t>|6j±1-S. Sfc, PBS^icfc^T, 

[0 3 4 1] TFT2 4 1 J;fCi±, 7^D^iC7j-*> mf&$t&\zG®ft%tf^tZim£lft- (M$« 

X^5 0 :©BM2 2 4f±TFTKA*H-53fc£ii3tet m£&ft£&firf3ffX*;fc3 0 

S„ ^©tt, BM2 2 4 £LXft (H2 2) (023) + 5 - t fc<£ 9 , P B S^fe£^t±^V ^ n 4 V 7 X 7 

x*m.mLtzm^m->6ztt>X'£z 0 -^rtx&Ktt-t33te£'i!ixxt, m^yhf^ht: 

[0 3 4 2] L*»U BM2 2 4MiaMt5ti fi±1-5^fc#-C#5. 

*^«4L^1-V\ ltIiBM2 2 4ftfef«IWc6 [0 3 4 8] P B S 8 7 1 ©fttfJlfffil^ fiftfe (ffi 

X*fc5 D ^<Dtzib, (01 34) £*-*-J:5fcBM2 2 #7^A) 1 2 4 1 SrE*t5. £<0± 1 
4±JCblfS®M2 3 0«r^L-C^5. H^«ffi2 3 30 2 4 1 SrEBU S3t«l 2 4 1 Oig3t«iS:PB S 8 7 

oasBM2 2 4±a^J¥ffiU mmt^^timi-t l ©M3fc«i i: -tlcj; 9, I^yFy^h 

5„ Wff®l2 3 Ott^y^^ *|R]±$*5Ci:iS-C#5. #M 1 2 4 1 (IP B S Id 

TFT24 1©KWy*f-fcfia***5fcfct»fc, * iSKlCHt DoltS. it MSl24 1^yX7 9 

7-7-f^2 2 3±SrtaN-5. 5 bHIfcfc3ia^ll 2 6 bSrEfitS. C©3fcfir£Ji 

10 34 3] 4i3, 2 l±K#fflfflS 126bilfiJtffil2 4 1©^ffltUTfe«t5 0 

( (02 7) ©#l®i 2 7 4 £#!#.) fcJgfigU JtS^Bl 2 6 btrfSttfT, V^X7 9 5 b fcffi 

*a€StIi^Sffi2 3 0Ht*7-7^^2 2 34: JfeS 1 2 4 1 ffiC*^®**) L< iX mm^£X®%. 

■f y K-Yyf-LTtU^. ro#jl«S{:B*ttffi2 3 £ 1 2 4 1 »frftSLT t> 

Ofc3SJfHlB**2 6 2©«ii:ftS. Sfc, r©#im [0 3 4 9] 8119^7*7 9 ia»e>ftStS*ifcfti 8tt 
«iSrRWlg2 7 3 t-r5rttJ:!3, (027) 40 ^ ^ O/f y 9 X 7^5 3 3 iCAMtSo tt«5 ^77 

©ffi^Sr^-rsit^TtSittt, 9 1 (liSSffiTKiSff (UHP7^7) , ^^/w^^f K 

mrnhZ^fc^mMmztZ^tfrX-ZZ,, 7^, ^t/yyV/, ^ny^9>^*«*SiV 
[0 3 4 4] jES^2 1tW^BH'X7Kl /J^OfifflKH t LT^ U 7° b y7>7°, ?y 

1 1 2tr#J0tSri(iP^P^©^]±^lc^T'S)5 o ^f>7y7", efeLED, ^jt*T (7^7) #09^ 
v^7PV>X7M 1 1 1 2Srf^!lBLfc*^€r (01 $^5 0 ^7^7 9 1 *»fcffilt$nfc3tel 8©-^5 

2 6) IJMffiM (%«3Ftt, fc'RffiM) 7 9 2T7RJS$n, M 

[0 3 4 5] if, (@i 2 6) zmiirmiz. (01 BlcgcW^ixSe 

2 6) 0*S/<*^2 1 t?>f f/Wt LTl^ftS [0 3 5 0] #49u4 v 9*JS 3 3B, 533 

Ha**S«fc:o^T (0124) tfflV^TRWfttf G, 5 3 3RI1 M^l 8©±||«)Alitt^ 
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•On-fy* 5 7-5 3 3Bf** (B) ©ft 1 8 B 
Mb, 5 3 3Rte^ (R) ©3tl 8R&KWU 5 3 3 
Gitm (G) ©*18G££JfttS 0 ^^n^;>^ 
7-5 3 3B, 5 3 3 R, 5 3 3 Gliffii* £gft£i£T 
£KK£frT^SfcS?\ *1 8B, 18R, 18Gi±±* 

HwHSa^fttS, 

[0 3 5 1 ] m 1 2 5) it, ilM<DM^<^<Dm®, 

wfftPJHT-fe 5 0 (H 1 2 4 ) l^-fAM* 1 8 B li 1 

8 a 1 Aftftl 8Rfil 8 b 1 fc£!>, AWft 10 

1 8GJ21 8C ltft5 0 

10 3 5 2] lotO^^PUyXl 8bfi3o«SW 
§S2 3 0 a, 2 3 0 b, 2 3 0 c |C»j£LTlEg£ft 
TV^S 0 AJt#l 8 b lttfitttAW-t5iS»e>P]-SK 
<DK%\% 1 8 b 2 t ft S 0 Alt* 1 8 b 1 fiSfttcAlt 
1-5i^H-iiBOSlt* 1 8 b 2 £ftS„ 

J.Q.3 5 3 ] AW.it 1 8 c Ilik*ti8tt2 3 0 c t*f 

U agfliTAW+Sfclt), £at*l 8 c 2£ftt>, 

Alt* 1 8 a 1 ttg*Mtft2 3 0 a iCftL, 
0 2 T?A#H-5fcfe> SWjtl 8 a 2 fcftS, Lfc^o 20 
T, 1 8 b 2 lifflKW ^ n kyX l 8 6 tAlt 

1~S;5\ Sttyfel 8 a 2, 18 021^^0^X11 
AMUft^o AftLftl^V^ - fctt, PBS8 7l£r 
frLX&MlsyX? 9 7 tAWLftV^t(CftS 0 Ufc 
#oT, (Hi 2 4) ©SI«^gfiT*«fe^yy^ 

* tftftV^fc L< MSJ^Wfig&TIK ft So 
[0 3 5 4] *»IJ!©**/<Jt:/l'ttwO«UBe*t*1-« 

fcfct (Hi 2 6) fcjrf «fc5teE#t£fe2 3 0 a, 2 
3 0c |C0fJ&©ft« 9 3 fcftfctf T*J*Lfcfc©T?*> 
So ft&, (11 2 6) ^tfeV>Tg|E(±2*^-I?fc 30 
5#, S»ii:Ktt®I2 3 0^«3^ft^Srff^L 
rt>±v^tiiw5*T-tftv\ tfc, v^^nvyX 
i 8 efc^y^Ky^^uyXjjttifijfeSixafeo-ct 
ft < , f!/yxfe§ ^fiSfi uyXT- 1> X t tiw 5 
£Xhf£\\ £fc> W?m/yXi 8 6filE©^!7- 

* t o i 5 \mi$.tfttf J: <£ o TflA©^ 
7-£*1-S%©£SfflLfci9, E©^*7-i^©^7 
-fc t, o?^ * n k ^Xfrtt##*>4-ai^T t> i V 

[0 3 5 5] Rfflffi 230a£230c 9 

1 (DEG. ) 2tU #*L<tt3S» 40 

*Sffi2 2 1 £ft^f^^^feS^iigttMg& 

[0 3 5 6] (11 2 6) ©J;5£RltSffi2 3 0 a fc 

2 3 0 c t &ffltXmi&tZ> ~ t K± D , Aft* 1 8 a 
1 BR-* fcttgf£l©gK 1 8 a 2 SrMJf U Alt* 1 
8 c 1 OKltJtl 8 c 2ttE«l£«B4fcfi|!il-<Dfeg& 

8 a 2, 18b 2, 1 8 c 2 (Jt^f ft fcfftfW ? p u 50 
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VXi 8 6{cAW1-S^tiiftSii^, *fiIffl$*£A 
feirfti^-frSi i^T'tSJ^RlftSo 
[0 3 5 7] fcfc, (Hi 2 6) fc*S^T, 
3 0 c©^lSfl,fcRlt®^2 3 0 aOMB. t f±IM- 

©ft£©A£ £ t Ltz1fiZftkmMtZ> ^©Tiift < , 
^t^*Tt±V\ 4fc s gjfcf®i2 3 0bict>£g£ 

[0 3 5 8] ±D*#Wttt (012 6) (Dmmt (H 

1 2 7) ©HSJHTHl^ftS,, (01 2 7) Kjfc^T 
W^n^XTW 1 8 3|^?y/^?^D^ 
X i 8 6 &7fMU 9 n t-^X l 8 6 roaftfrgjft 
U Dflftfcffiftj&tf?;* 12 7 1 XX—jV K 1/CV5. 
t^P^Xl 8 6©jBjSJ0iHC^ t f , -eW* , ni/ 
yX©E@ (tU<fiiMift) ©2. 5^et±5f#WT 

.....5fcft.ic:*fifiiefii.2 2 5.±ct.fcttiffamffi.2...3..o.±ir 

[0 3 5 9] Li^U (El 2 7) (DXofcm&i'Zb 
S(Pb12 2 6©K¥^ftSo mJ?^HftS£feA7^ 
£ life 9, 3fc&Wa¥£®T<*ii:5. fci^tf, 
S2 3 0 b©lK¥ti £KW-mft2 3 0 ctor^lic 
IlJ?t 2 £(4MftSrilCftS 0 rolWBtr^iBUfca) 
AS, (Hi 2 8) ©«J^T"fcS 0 mmM2 3 0±fC¥ 

ic i 5 , « H BfliJ?2 2 6 fi-£©igJ¥ici-5 - fcds-e$ 
S„ (Hi 2 8) ©¥y#fcll2 2 7teJjy-7j/u?{c 

m&?L-ChX^\ Sfc, »^]S«2 2 2(dHlt«S2 

[0 3 6 0] (HI 2 8) ©fMt^^T, WtK2 

2 7 ©Sff*^f« B B B S 2 2 6 J; <0 a < (H 1 2 
9 ) iZ^tX 5 AW* 1 8 a tt¥»flJI 2 2 7 i"A 

U tI P»{tJR2 2 7*Wlt1-5|gtl±, (ilSSittEV^ 
M*l 8 d£1-SrtfeT-#S 0 Lfe^ot, Sh b hS2 
2'6 0*3tl«f^*ru, ¥»ftffil©BJf*f±0. 0 5 
£JI±0. 2£tT£-fS^£)4Wt U\ SbtttO. 0 
8£t±0. l 5KT4:+5i4:#fftU\ 

[0 3 6 1] L^U (Hi 2 8) iCfflfjSKjSV^b, 
«bI1 2 2 6©HJf tt-£(CftS^\ =§-Ii*^S2 3 0 

k%faWM2 2 5-xx'$m&*ft"eftmz>k^r&m 
m*ktz B m*s&f£ftt£, *H2 2 6^m 

So 

[0 3 6 2] rOlMI(CjH-5flMW* (Hi 3 0) ©« 

^T*s 0 m^mm2 3 oimmmmx'fm^ftx^ 

S= i(#SS2 3 0©ri}^™iE2 2 7 "C^^Hfc 

s*ms2 7 3 m&$ftx^z B 

[0 3 6 3] 7 (v^y 3 K£K) 2 2 
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$V*l±3fe£.®l*T5 " t fc ± t> fr 5 . 246 &%ffitm 
imTthQ, 7WIS2 2 1 flSjgW©*SlJ5fcHl£i! 

SrlfiWttbtf J; V \ 7 W 2 2 1 as -> y 3 y gjRfc 

[0 3 6 4] Bni2rK2 4 6 ©_h»EA 1 , Ag, AufcL 
<ttlSSfl£#ll&S>&*55lflg2 7 3£j&£t3, A 

1 0>££-ttHJ?£: 0 . 6 tf m£JLtl. 6 p m£JLTO#J$ 
t5„ fct*U IH£ilgi0S3ttt«:^fct>©fc1-5fc 
ft, [MM 2 4 6_h(CT i , C r fcifO&OftgHf^ 

[0 3 6 5] .RMS 2 7 3±;^FiM;II 2 -2 7 MMt 

3o ¥i!2 2 7ffli)i#fi, ??|fb*^li (0 2 
2), (H2 3) #T?fclBLT^$a»MF*+*. BU: 
0± V**3SWT-ttffiH^, fe^£fc5^«N-£» 20 

[0 3 6 6] Wft|2 2 7±K5ffl*mJl»e>fc5ififl 
ttE2 3 0^ES$ilS g 4fc (113 0) ©ijfcjfc 

gicjs i:r*f 2 2 s ± t> l < (}, ttfamm 2 2 5 

Tfc5^iiiif^eS2 3 0lt*7"7Y^ 2 2 3# 

[0 3 6 7] (11 3 0) <D£5\Z.mfSL-f&Z.k\C£ 
9, fl^JSJf 2 2 6lii&-ifc5i£fcldfcll!2 2 6 30 

[0 3 6 8] x<omma± (ii 3 o) mmt w 

1 3 1) <D£?\Cffil&t!tl%. 1131 (a) ) t'U 
7WH2 2 l±tTFT2 4 TFT 

2 4 KDKiM'yffi^iKWl^ 7 3 i«|£|$2 4 5 
aT«£ftT^5 0 £e>£ii*«ffi2 3 0 i:fi¥?*fl: 

fiP2 4 5 bTgi^$4lT^5 e Lfc^oT, (113 1 

( a ) ) m&X'temm 2 7 3 tpBtsg 2 3 0 1 a 
m-mntztix^z* (ii3i (a)) 

9, r©®gi£*tl|g2 7 3 ^m^t LTttJR££S:fll 
[0 3 6 9]-*, (1131(b)) <DM&X°m% 

*2 7 3fctt^a!)tte>nTv>«„ -o^^^lt, t 
ft 2 4 i<Dyi"(yi&?kmmw&2 3 ohimm, 
mmnz 4 5xmn,mmm^hx^^ mm2 7 3 so 
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(i#amfii u 7 3 twins 2 3 0 

1 UTttiP£J:£«fi!cT5 D SbC (1131 (b) ) 
W^D-C^Ti^iC, TFT 2 4 1 kW&#iK.W&£ 

ti±m.m%%Mtz> i fc tct o , kmr2 7 3 £*a§ 

St LT, jxWSl2 7 3 iMHtH2 3 0 ft 
SttJtlgii U R*f]g2 7 3 kMMD&W&k Lfctt 

[0 3 7 0] ^ (11 32) fc*tJ:5fcR*lt2 

7 3±«/j«i 3 2ieMLt{,j;v\ mmmm 

2 3 0 feSVM^ Sifjg2 7 3±{zB$.tZ'$<h&mz. 
BBl/Cfc (123) (H2 2) *TfRWl/t^5(0-flR 
91***1-5. (113 3) ttWkSI&^7- 

7^1-* 2 2 3 LfcfcOtffcS. 
[0 3 7 1 ] &}3, T-f ^ n I/VX7 Kl83it * 
i'wWSrffl^tv-f^Pi/yXi 8 S^mLltk 
l-t:J\ rftKIS£T5t>©Ti*ft<, R-WiT 

[0 3 7 2] Sfe, (Hi 3 3) #(d*5V^T, 
OnkyXl 8 6t*TL-C3ooSl+Sffi2 3 

Si*Sg2 3 0*)5V^(±R*ni2 7 3Sr3ft5c*t 
C^«^) HU ^?nl/yXlB6HO*t, ft 

X 1 8 6 B^Jf t ^ 5 KffiKJ&fittt, 1 o©?^ 
^nuyXl 8 6ICloffl»2 3 0 *>5V*fJRWK2 

[0 3 7 3] *jv<*/U2 1 £KltST-$^3»£\ 
(0 2 2) fc^TAltft 1 8 a 3«tS 2 3 0 T'SW 
U K*f 1 8 b 8 2 6 [CilSAltl- 

5 1 ^ 5 WH*s*)5. «rfc, Ml 2 2 6 asp 
m&X\ h (NW) *-K©*fr, H« 

2 ias8®§!<n#g-efcSS£1-5. ^y^7-f H6i> 

b©^18 cmm, «^#(Dlg8 2 6 tAWtS^ 
[0 3 7 4] ^©UgiCStLT, 

2 l ©3tAMS(^ (113 5) l^t i 5 fe^ y XA« 
(y- h) 2 3 ^gagT5 0 75 X.ME2 3 lig^/^ 
;^2 l kf?T4%)Vi]y7y y?£itZzk1>m±L 
v\ 

[0 3 7 5 ] 7'!JXAK2 3 a t 2 3 b ktit>?frft£ 

3 5 lt^LTEfi^nrv^. ^^f> 
y^l 3 5 lttg^^-y^l 3 5 1 $\z.mntitz\; 
-XTMH»S*ttv^5. **5, 7°i 35iro 

ff* (MM) at± % «Mt»/<**2 1<Z>K|S0*tfHI 

[0 3 7 6] d/1 0^a^ 1/2 ■ d (ScS9) 
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1/5 • dSaSl/3 • d (fSlO) 
o*fr4r»a**6it*#4U\ yyXA©fi$© 
HASte^i (SSI 7) (3fc£8) ©£#£«££ 
-B:3r£;4WSU\ ' 

[0 3 7 7] Sfc, Xi^S^jf 2 2 6 i fttftg 

0 (DEC. ) [i, 

25g^0S6Oft (#3111) 

(jg^l2) 10 

[0 3 7 8) ^yXAffi2 3Hfeffi]E<0fc»tiffeLfc 

tJ;v\ ^UXAK2 3 to&m&^Xxils 

St, ^!lXA«2 3oipiii*|itfl3ftSt*^ 
^/j/i.^?/7\y y^s^Tt..Hv st,:7.y xa 2 3 

a k 2 3 b S3©£g¥+ y/1351 ©f£# IS tf-X© 

tt, 7r^^-*fflv^TfeJ;v^ rftt>©t*-X, 7r 
-f^-tt»feot.©4:fflv^5^i#ffSU\ toffi. 20 
:/yXAfe2 3©fl#4ECM£^$L, cwaax-^ 
**-ty7l3 5lS:ftWLTfcJ;v\, St, £M=?> 
y^l 3 5 1 t«t6ffi|CttRiffi&JiJi2 2 9£M$L 
t*5<:t^U\ St, #7 , !)XA«tj3V^, 

[0 3 7 9] (H13 5) 0±5fc, AW*1 8att£ 
3 5 1 [£f^P£*Vf, 2 1 CA 

ih-s. st, a^^^2 1 *»e»©aw3ti 8 c t,s 

3 5 liC^#§nTtil*tt^o * 30 

*s «S*©K8 2 6 CiEgAlti-SftiSO* 18bli 
S^+yT'l 3 5 ltJ;0^g|t-f5„ Lt^oT, 
«3S#OK8 2 6t^Jg-r5rtttftV\ St, A©&5 
£fc#RiDUSE«:«jS LTfefttf , X y XA« 2 3 rtr*SL 

[0 3 8 0] K±OJ:5lCffi*^y^l 3 5 1 tr^f 
§XyXAft2 3£|?^/^/v2 lwftfcbttffil-Etl- 
fttf, ii«!J«e*S*StStv^5S**ft» 1 t)U<ti?l!l 
«S*«^t^#5 0 fcfc, rft[±±i:HttMfr3^ 

tt*wm**/wr>%fe-xibz>* mmm<Dm&ix xy 40 

XAffi 2 3 £3^*^ 2 1i^^7^H6 RBfcK 

SrKJt-C^SA^, ^icHf^fiM (*#^) wm 
tZ>k^oZkm<KZ>o 
[0 3 8 11 (01 3 5) KfcVvC^yXA«2 

3 ©#4ffi ft SS« i t fc jjs c ft £ Pfi^i" 5 1 © T- tt 4 
[0 3 8 2] &Lb©XyXAlg2 3, ^'fy7"l 3 

5 lmcmtmmit mi as) tik<o^.%mmm 50 
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yyxAfi, ^m.mmLxmmx$hzkm 

[0 3 8 3] St, (Ell 3 6) ©£54. XyXAS 

2 3 £^^2 l©AWiSKiEfiL-CtJ;V\ (1 
1 3 6) ©XyXA&2 3 ft, Xy XA«tV^5 £9 

Xl 3 5 1 £J&£Lfct><D-CfcS. ^!)?H 

3 5 1 \m^mmmLtE^m\c^h7^7^ 

YJJ?) fc»J*+4. y M 3 5 1 f±&R 

B4fcfc^UTt«fc^„ oS 9, ft, $i£*J^X& 
lCffMt5©T"fe5 0 

[0 3 8 4] (@1 3 7) Jfel 8 a, 1 
8 btt*©*4ijSLT**/<**2 1 icA#t1"3 0 fi 
!f««2 3 O-CfEWU fKS?#©Sg8 2 6 fcit&Altt 
5ft 1 8 cli^^yXl 3 5 lf^SJtU KM 
1 8 d tftfi. LfctfoT, S^/^2 1 ©RftiSfi 
*Ete£«-£V.*-$.S*tt»£4»fcV\, 

[0 3 8 5] aft*+y^l 3 5 1(1 (113 8 

(a) ) KSH-£5fclf-Xl 3 8 
U (Hi 3 8 (b) ) ©J^fc^l 8 1-C7FMLT 
St, £^>:yXl 3 5 1 Oftfr QWSJfflJf 
**H*ftJBV\ (013 8 (c) ) <DJ:5KHfflB#f$&H- 
#1 3 8 2tiW*#Sl 3 8 3 kiWcfMLX 

8iS0r$*ffH 3 8 3 £fi, I TO, Ti 
0 3 , ZnS, Ce0 2 , ZiTiO., H f O: , Ta 2 
0 5 , ZrO,, fe5V>fi, g)g»©7Ky^5 Kls» 
#J*£ft, ffilSr^tm 1 3 8 2 iiM g F 2 , S i 0= , 

a 1,-Ojfr 3 ~>y^y^>, ifi/y^ya- 

[ 0 3 8 6 ] St, (H13 7) ©aa^f+y^l 3 5 
lis, j&ffiltfc-tfc&fl (DEG. ) it 
40g < 0 g 80S 

45J£ g fl ^ 65g 

[0 3 8 7] ftja, 7°y XAft2 3 0gffife5VMlgffi 

KfiiH3t«t4ir©fi*¥gsriafiUTt±v\ st, y 
y xa«2 3 ©*ffifr3vH±tffia«^ffi©«®t(i^m 

5 V^JBUf* (ffi*f*l. 3 5El±l. 43 

sir) mmmi>>b&z>Kmjtm2 2 9mf&Lxts 

<k&\ 7°y XA2 3©gffiSrxy3K^i(i 

^iSM$tu3^f>T'fr3„ St, B«i*i:tliWi 

mu£^m®iu*m&m^f&Lx&<zkm* 
oS9, :h6©*ai (mi 3 5) kmmxh 

[0 3 8 8] (Ml 3 6) tC^LtffifiScT'ii, T'yXA 
SZ3tCt^yy h^iC^^r^yT 0 ! 3 5 1 fr#jjt+ 

5t>©iLfc*», (Hi 3 9) ©J:5fcflMtLTt> J;v> 
• ti±w5t"C*t^v\ (Eli 39) -etw^©7 s y 



(35) 

67 

XAtt23at23bt«:g^+y7 p l 3 5 1 
LTSBfiLfctMT'fo5 0 ftfc (013 6) (013 
9) <D-?VXm\± (013 5) ■CiSHBUfci^lw * 
^<^2 l fc^y^-f h 1 6lBKEgurfeJ:v\ 

[0 3 8 9] ®29) ittmvmMtt&vmmx* 
*5. s?a#y -yy ^v-feswi, ©istfy-yy 

5**/<*vK &5!^fi (02 3) <DJ;5i-y-^ff# 
«2 2 8 £li*tffi2 3 0 fc#mfcofc*jfcKW3&T?fc 

5 0 #4**4:2 7 ^-/p-k (2 71/-A) r-^-r^-fe 10 
^■c#5*^-?&5 0 fciittt, (02 2) lEjSV^ 
y-*{HHl2 2 8 ai 2 28 bi £j£g&©BMfefi ^ 

#BM3ivt^iui, w*S:4i2 3 o i y-^ff-^-a2 

2 8a mo^B&t , IB*mii 2 3 0 t y-^ff#jg 
2 2 8 b 5 *>ttLM\ R$€£2 3 0 

mmJs^-m-M&fMiw.iiL (3mm 3x2= 

[0 3 9 0] &m%9Mbft&b LrttsiToktsW 

fc5o 20 

<i) — ocoH^fticio^Tli, iwi—fecoij^^ttlil- 

(2) m&n&<D?h, i&m<D2&tmni-m 

( 3 ) 7 v— a ci* t tcifX £ wart 5 Bftfcfnt^Stt l± 

6 7I/-AK10, lfeafl©7V- 

a i &©n 1 © 7 t T-R-ffittwe^if 
■ts. 

[0 3 9 1] ft*^2 1HBR, G, B (fcL< 
-f^2 2 3AS^$nT^5 0 C©0if©Hif2 3 OiC 

mto-t&mm%<D#.m* (sua) t^t-. a**, 

UiKS:«Sl-1-5fc«)K (015 5) i^Hf^^j; 
5 t^v^lEo»g-Sr "+" , ffiH§£fc "-" fc LT 
0*1-5. *fc, (015 5) ©fel^T, «*|RfSrH* 

[0392] (0155(a)) T*H:ff*©H*ff fcja 
I^T, Rfeit^B©©^ 2 3 011 "+" , G©ifgi2 3 
Oil ©tt*«*iSBUl|]aFfl,TV*5. Lfc^ot, 40 
ffim©li*tfT" "+- + + - + + - + + - + + " t 

mm%mMztix^z c (0155 (b) ) 

^A|fflI|©M|«tlt-*5 a (0155 
(b) ) -C(iR£J;0 < 'Bc7)HS2 3 01$ "-" , G©W 

*2 3 0{± <Dmn.\mmmxi. m^mmn 

■e "-+ — +— + — ++ — " kwmm> 

BHnssjvcv^. 9, (1155 (a) ) t (@i 

5 5 (b) ) ittifflfittTibS. Sfc, (015 5 
(a)) k (015 5 (b) ) iT"tti)^2 3 0icP)liP 
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^ f fal2 2 6CI±^iijf^^o$^5^&, {ftH 
[0 3 9 3] #*, ftgOli^fTKfc^TftjR-tSRft 

m#©Stt(4 "+-+-+-+ " t-tsrtasftt, 

lftU\ Li»U (012 2 

(a) ) ©lfrlW©RW*2 3 0# " + " T'fe^tf, 
Iff 5?tJ©RiIilf2 3 OtCft "-" S£ESrM1-5«t5 

[0 3 9 4] r.©Kft*ifeSrftaUJ:5t1-5i, if* 
Sr-tf-^7*'; v^1-5^ns/^^Hf|cS<*5 B 

y fc&sa* fe 9 nutt 5 . * fc, 

©«7jffi«, F^y@s&3^?fi*°y -yy ^y^^ 
ttfijasK-u -y y ^WMtfeg^, Kv--f7i^ 

[0395] (0155) (Dmrnxfexn, -#¥£g 

fflIN? (1 Ho* 9 Iff) rtTiiR, G, BCttfW 
UMftflm-OttttfijEflSUftV^. fci^tf (015 5 
(a) ) <D-ftn<DR<Dmm±lH<DMm\$lT'>k" 

fc£U lH^fn? " + + - + + - 
+ + - + + - " tIiLf;II©Mff©fttt^ 
l-4<0-C7y y*#4i:^1-V^ LA*U (0155 
(a) (b) ) <D£o\C7U- ArtKS*2 3 0KBJ 

[0 3 9 6] (02 9) li (01 5 5) £ J: 9 AttW £ 
^Ufet©1?fc5. y-^#|&2 2 8K:BWint3fH^- 

ftlfcj;y«^4$fi2 9 lSrfWPUTKHttsto-e 

U#mg2 3 0 t©&&K:J:oT364-t5. 4t», (0 
2 9) £:}o^TI2£5Bn?TFT2 4 1 4r*LTV^5 D 
Sfc, y-^if^2 2 8 lcMtS^ff^©«± 

(+) t**u -wt* (-) -est. ®tt© 
+ -fiaHWrti«i2 2 5 0«ttfr3Ei|ii:t5. 

[0397] (0 29 (a) ) (± (0155 (a) ) © 
ftffiaS*f-j£U (02 9 (b) ) it (01 5 5 (b) ) 
<D9M&%&+S. Si&JSff (4 (0 2 9 ( 1 ) ) 

2)SIl7U-AfflttIttM, (02 9 (2))^ 
©m27^"A©K||, (03 0 (3) ) HtfS2 7U- 
A©ft©*3 7l^-AO«flli, (0 3 0 (4) ) 4Sft«D 
g47U-A©m (B3 1 (5) ) iS*57U-A 
©«M (03 1 (6) ) *JB6 7l^-A©*t*T?*5. 

(03 1 (6) ) (Dmt (02 9 (1) ) (DftMkk 

[0398] mwm%^tzfz®K%$i£-m2 9 1 
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a, 291bkim-k%x., St, +»Ottf^ 

#oT» (H2 9 (1) ) ©R©il^f2 3 OR l|±y- 
*{HH&2 2 9 a ^S+fefe 2 2 9 b 5 
fe, f4ti2 9ia, 2 9 l bfcj;!3^-o^:#S-e 

^ogft|ie©£SiW« 2 3 0 R 1 tWJJlS 

t\ pj*Sfe2 3 0 R 1 X*mm£KTtm&tlT^6 

T1>Pfilt^»*2 9 1 a t 2 9 1 bli^+y-t^S 10 

[0 3 9 9 ] BUS 2 3 0 B 1, 2 3 0 B2-(±&2© 

fc+ffittT&Si^ Sffcg«lS:§|#fc— 1-„ St, & 
(82 9 (2) ) T7lifeS©y-^m#i(6© 

^-©«^ ^-co -«T"& a jj> e, , mmm * 

-iMUsr*-. L*>U ?pl7U-- A/j5+Mt-C\ 1-27 

rt*rt»jHL*v\ iftr*,fc<v>. (a 30 

(3) ) - (g] 3 1 (6) ) T»tt, ££©W&fg-5§-©1g 20 

[0 4 0 0] (113 0(3) (4) ) tit Gff2 3 
0G1, 2 3OG2-©Sfi«y^ifl2 2 80i 

if #asfilin Sft-C^S ©T-£fti LT Bfc**>£ < < ft 

[04 0 1] flfltfc (183 1 (5) (6) ) TttRBX 
2 3 0R 1, 2 3 0R2-©Pf*|||©y-^flr*|l#!|l- 

© 7 a -ef j«f±»s £ fix v ^ © x-mm ±\m 

M&i£\\ fctU (03 0 (4) ) ©SH2 3 0R1 

i (0 3 1 (5) ) ©H*2 3 0Ri©J:5fcH*fcR] 
JnSftSSBE&lfeS^ 2 7U-AfCfrfc9|lJ|--£ft3© 
T#'>7!) y*»»S:*>^i-<ftoTV^5. L^U fit 

©bi? t \tm-r i> m± vm&mftv t^s ©t\ ^° 

^2 l£&£ LT7JJ y*©»4f±&t\ 
[04 0 2] (H 2 9 ) ~ (H 3 1 ) fc*JV*T % 2 7 U 

- At** <o ws© y-^flr*»©tttt*tra- (fc t * 

tf, (02 9(1) (2) ) [d^T, ff*2 3 0 B 1 40 
©PJ*©y-^ff^2 2 9 a, 2 2 9 bkLtziK Z 
iitzVBt&tZMD-Ztttt^. fc£x.ff, (02 9 

(1) ) t&^T, BB*2 3 0 B KDm^v-Mt^- 
a 2 2 9 ©!t|lf-gtt5: (+) kU (0 2 9 

(2) ) (-) tUfciS, (02 9 

(2) ) Ti±BH^2 3 0 B l©MS©y-^jf^-H© 
SteSrSWCigffi&iU Gif^2 3 0GlO*©y 
-*tt^M©ffi££f5]-ffitt2; ft s J: 5 LT t JC v\ 
St, (02 9) 1 o©H^(J©jl^mS 230 
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£-f£fc©T'lift<, (03 2) (^1-J;5fc-iijlttT 

[0 4 0 3] ftfe, 13 2 (a) ) ^Il7WAC 
WlMk-fhlf, (03 2 (b) ) |J&©f5 2©7 W-A 

t t y-*fi ^i-m-r^ff ^-©Utt^BOKi-s 1 l 

tas, rHCPfi£1-5fc©-e(±ft<, 7^-^K^i:ie: 
^? 3^**T?*> 6 *» b . 7 4 K= 7 v- J* k ft 

it, 2if<nmMft&-mtk LT ChT©2Ii££-* 
&£LT) , (H2 9) - (H3 1) ©«B*ifeSr** 

[0 4 0 4] St, #3PJI©|ia7J&«:* f* 7 4 7^© 
H#EM©^^JS1-5 l b©Tilft<, (0 3 3) 

ft*tf* 1 /2«-f L , 3/2i4i^T 
f.U 3/4iB*TfeU ©S^/^/v-etiSfflT-t 

ffl$^L5©Tiift< > 7^7-f7-7f.^y^^|fflEL 

£tS%©Tiift<, 4fe^±T-fc, St2feT't± 
V\ Sfc, 7^r-^K^-^y^Y/HCR, G, B©^ 
^7^-Ar'£(Cf]l3^XLTft^t5S^(i, #7-7 
^/L-^i^5ffi^liftv\ U^U 7^-/i-K->-7-y 

^^^©/^/Ht t>&£§ t? s 5 r k ttw 5 * -e ft v \ 

[040 5] WT, EfciLT»H^:tttS££3fe#-r5 

[0 4 0 6] (034) tt*»w©a*8lto»fi!iia-e 

fe^o lWt Lt/<-y?7^ hi LX<»m%m 4I±1 
4a, 1 4 b©2o©|f|5#|c#ffi£;h,T^5. *3t«l 
4 a ©-HiCfi^Ttf 1 Hlaffit) fttt ^tlTfe 5 , 

mm. 1 4 b © i a t ttS3tf uib^o #it hh 

T^5 B A*ftCfiS3tf 1 4 1 basifffi©±aj U 
23) icgag^ti, 1 4 1 a^rgp (Tffl) mfi^tis 

[040 7] fiSl4aH4bt©f@ (A©@ 
gf) |Ctt, »3tSl 4 a £ 1 4 br H 1©3t©Affi^»flJt 
5fc*, «*tR*»5V^HtBW«ftE*1-5 (0*^ 
■f) o L*>L, F B 1(lAttS7j^^£^*LV\ ft 
fc\ (0 3 4) fCjSV^T, TOS14 a, 14b^l 
1-5 t LfciS, PgbTLtrtL[CP5£t5^©T'ttft 
<, loffli»-W<, St, 3oEJLhfc^«S*i 

[04 0 8] 1 4 ©jtfflMl]iCfi^)fc& 14a, 

1 4b©tt@£fLxiC< <1-5fcftteft«2 2^«g 
Six, 4fc7yXA^-h2 3#KH£t!/C^£ 0 

[040 9] (01 3 5) H***ft©(ftflH-e*>5. 

(03 5 (a) ) BtJfctf 1 4 1 a«ijS#rU 14 1b 
^^JtT©«l^*1- 0 Ufc^oT, Hffil6©±S5(±^ 
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m^mm 8 1 1 ft q , TSistt^iKig s 2 1 ft s 0 (i 

3 5 (a) ) mmVit (03 5 (a) ) ©£0lC^1" 
<fc 5 K**^*^2 1 ©BHt*^S© 10 7a i^Itfg* 

t&jo£±ftig-?4>5 a £t±©ct*»e> (035 

(a) ) Ti±, ffft&F%l 0 7 b ttj£i§0>$il*£ft 

^tftoTl^o 
[0410]-^ (H35 (b) ) -et±a*f 14 1 
b^jRJtrU t*»14 1 a^ffl«TK«T'*5. i©0# 

nmm^ i o 7 ©msw^t^^-e&So io 

o£!K (El 3 5) ic^t^*fe(tiSffi©T^^S^ 

[0411]ftfc\ (034) (03 5) fc*5V^T*3te 
ft 1 4 1 a t 1 4 1 b iJ:££!c.&*Tl-3 t L« 2o 

omms i / 2 m-r^ftmz z t tRst s t © 

■Ctt*<, lMl/4 7U-AO»TU 
S#*#l/4 7l^AI$|H1*o/£jtrU 1/2 71— 
^2/37 U-AP#fflT OjSffU 7 v-A^raosfS 

fit, it, m^^<^^iwmm^yL^m-fi> 

[0412] 30 

(1/4) ^T,/t<3/4 (JfcSl 3) 

±*|Cj3V*T, T, / t ©1gAS/h$ < ft 5 [5 iflfffiiillf 

[0 4 13] Jfc, (0 3 5) (r^T, S3tf 1 4 1 
b t 1 4 1 a liSEEfc/Sfl-fS £ 
fc©Tilft<, S*f 1 4 1 b-*l 4 1 a-»l 4 1 

l 4 l b-»i 4 l b-tv^i 5fc±TOjS*r*rEtiS 

5 0 H1B©^*|pi(i±->T, T-»±» 40 

-fcfcS. S*f l 4 lttLEDTW 1 iftif 

[0 4 14] ^±tE«tfc#3gii, #igW©ft!i©S^ 

mm, m%mfcmf%x°zz>zkitw?£-?ht£ 

[0415] (03 4) ii2ocD^f£l 4 a, 14b 
S:ffl^fc«^T*feofcai % (0 3 6) (11 o©«*)£«© 
±aiTffllcSjtf 1 4 1 b, 141a^ElLfc« 

^©rcft, ®*f^e>©7feii^St^j;<A 50 
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ML, Sfc^TtSl 4^f,^"ft^SM1'$^5 ±5C 
ft5, 

[0416] 141b H3|*K 1 4 b ©S#£ffi 

W U Sftlf 14 1a tt^Jtffi 1 4 a $1" 
5„ Ud^t, (03 4) tiilS5£©#»g#f3 
(03 6) B©9i£©J$tfeSr 
®EtJDXl-5rirt«t!)W3fcffil 4 ail4b toft 

[0 4 17] (09 1) fiS^IMl 0 7©#f mxii 

14l£,£*TU S^H0l£ji,;l5J;5fc-f5t> 

[0418] (0 37(a)) flifffi#§! fcxi&'f'lfcSg 
*mHT*& § . (03 -7- (b -) ) ttjffiS 1 0 7 Jv3!WM 

3tt i 4 1 a aw idHfcasg^sfta. (037 

( c ) ) ttfflflft*ff 14 1a, 141b ttffltT U H 

flffi 0 7{il,^ft<ft5 0 rc^flgisn^-cfes. 

(0 3 7 (d) ) -CH, ^ftttTia©*3t«"l 4 1 b;S5 
£*TU HftS:S5H-5. ^LTffV (0 3 7 (a) ) 

[0 4 19] (H3 7) ©»ft*Srm, (0 3 7 
(b) ) (03 7 (d) ) -C«*T 1 4 1a, 14 1b 

aiSzc/Sttrtafci^ aE©@MfiM^f±n4 uft 
^. (037 (a) (c) ) -?m*&n?it 

ft, S«©*WiJ:<ft3. LfciSoTA&4H*** 

[0 4 2 0] (03 7(b) (d) ) KfcWC, 

t3fcitTl4l a> i4 1bSr^tjS*TS-&T'bJ:V^ 
t\tm 5*r-'bft<, ifc, (03 7 (b) (d) ) © 

fgflfeSl 3tt,*1-Jt5Kll/4£t±, 3/4©^ 

[0 4 2 1] Sfc, *|gPJ!©^^iCfc^Tm«*^ 
fT5 «SLfei\ ~©BS?^tliiIffi^;tft<ft5 

^a^t^iiis. *fc**iift©«ffi^ J: o 

[0 4 2 2] (038) <Dmi>mm-?hZ, (0 
3 8) K&^Xt (03 8 (a) (c) ) iC^V^XW, 

nmi i4ia iSjS*ruBiB±3t U< fiffiffifc+if £ 

LTW^S*^ltT5o (03 8 (b) (d) ) 

Ktiv^TflS3t*T i 4 i b^jrru HTSit/li 

[0 4 2 3] (038(a)) XlttM M <D 0 \C7^ir Jt 
5ic, I*i«t 1 0 7 O^iOlIiSfti^oT 
1^5. Lfti«o-c, ±a^li^t@f£«3ig* (g 

ta^^l) tftoTV^^ P Sfc, (03 8 (b) ) "C 
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mm® i o 7 bmg&iRjii&oTv^ mm\^ 

(H 3 8 ( c ) ) -X?tt±SiI©^SS« 10 7a {±%%t£ 
MtftiXiS*), (0 3 8 (d) ) T?ttTSl5©^®« 

1 0 7b(i£^JItftoT^5. 

[0424] }y±© j; :> [c, g^z^A- 2 1 0>Rfftft$ 

i: t J: 5 , £0 fcMfe^fcSISTS 5 0 
[04 2 5] (11 19) tl (Bll 7) (118) W 
±5fcR, G, B«©3Wfi£»*-r<53m lastt!) 

tttf-ibft, sfcES^ttfc^os^^-eibs. 10 

[04 26] (0119) ©M'JStCTFl-J; 5 1, 
Wffitt^fe^Hft 1 0 7 R, fifcfe^Kft 1 0 7 G, 
#feft^MU 0 7B»fciS*£ft5 0 

^ii^s^iT^*Ti-5 0 (dug) otmm 

t/7s-rJ;-)iC, £«0£>RIfSl..l 0..7.R©S*fS59rtJ.R 

©*3t*^as^*ru (s 2R) , G©Hfa o 7G©i? 

*«9fliG©38#**#jfii*rL (8 2G) , B©W&1 
0 7B©^S9f(iB©|83t^^jS*r (8 2 B) 1" 20 
5, R©«3fctlJg{8 2RiB©|S3t««8 2BtGW3S 
36fB*8 2GtB«3S***8 2B|||, B©3§3fc«8 
2BtG©3§«lE8 2G^I±^)fT««8 1 
7-f h l 6a»b*sJsait$iiftv^*tU<li, 
**>2 l SftfcvHWB ifto-cv^s. 

[0 4 2 7] LWot, ffftftiptttttt, 

2 1 ©ttg©&H)IfcV^r, R^^HS^Gft^ 

s^->B«^->m«^R«^-ta^$^5 0 ^ 
»n. b«*+hs^w) tTttjitf, mm® 30 

kfi 

1/.4 *TSkS3/4 -T («£14) 

[0428] ^±©s»j^ s**n 1 Atim^M 

* fcjftBS* 5 r t ic J: D^Hiio-^SrS^ffi t 
t5t©t'fcofc„ (039) Si 6 tt^ 

#U **y^7U2 1 ©-|fliffl«e©lHk«rft*'i»tr 5 i 
5lcLfc'f>(0'iffc5 o fc*>5A/, ^7^7-1' hfcjftflt* 

[0 4 2 9] (0 3 9) |C*JV>-C, g^*^2 1 btt 

-<^«1i/j=>fe*S^Sffi2 2 5 b iB^^lcx N 

7^7°«{^M^tLfc^i:©^a«ffi3 9 3 

5. £££&3 9 3ffifflSffic#]St5*S£ff$fifcLT 

feit^s, iiffrtii o ffStfi^i: 2 o oRHmuftt 1 

o©£«®&3 9 3 ^®^1"5o t L< He, 

2 lWSitW^it^NitSi, N/5 0£LkN/5£l 

Tift6*»«r»*1-5c:i##*U\ 50 



#12001-210 122 
74 

[0 4 3 0] #frSl2 2 5 b t^mms 9 3 HUB: 
PDi B B a 2 2 6 b#$*|£ft5 0 PDffiifi2 2 6 b ©H 
J?f±, 5 M mJiLh2 0,im£(TiU Sbl^ff*L<» 
8 Mm^Jil 6 /xmJilTtCl-5 0 PDifcf H ©?(<?& 

0. 7/im£U:l. 5 ^m^Tt-rSo S 

fc, PDM B 2 2 6b 1 m& t immm& 

«:9ltfirLfc>J}IWS*fc!Ji-5J:5*«ril-C*oT 

5 0 

[04 3 1] #Bfc«4 3 1 a i4 3 1 b©{IftttH:?n 
* = 3A*ffiEfct"5. UfctftoT, Is b bI2 2 6 b^S 
^l©i£TCK4 3 l a;a>&ttiftt5#B'>fc<ft 

o am*L) , Sftji2 2 6 b#«:a*sji©i*, sjt 
[0432] :mn& 2 2 5 b t mmm 3 9 3 \mM 

SiiaSEEtt, K*Kl^l±S B a B l 2 2 6 b Sr^fftftifc 
[0 4 3 3] &*'<*A'2 1 a t 2 1 b Btt 

[0 4 3 4] (03 9) T'ffiM (S3t7>f/> 

«Ai2 2 6 b«TNfs B B B ^ mm 

g B X'h^xt^^ti*S?ixi>^\ tfc, 

^/U2 1 a <&3teffl*Hifc**«4 3 1 c ^laSUTt «t 
l/\ ^©ISt±fi3fc4E4 3 1 c©(i*Sji, fi*ffi4 3 1 
a©fg^fHltfi^nX^n/i, (jt^) iEgtft5«t5t 

[0435] (039) © j; 5 tsfig-rnri, ^sma 

3 9 3IC|«&«±£MU ^0^©MfiS^^St 

5 r t t«t 5 , (0 8) [d^ti 5 k:*jS«r« 8 1 1 u 

<ti^*rsp8 2***t?#4„ ^©*ja*rsiJ8 1 tt< 
(±^jfr*iJ8 2 ©*i«sffi^M-r5^sms3 9 3 ©* 

^gm@©*i:^#<ttL^ (BH:J£<ft5. Ufc^o 
mi±MDl-5^gSB©*i:^fiJffllt5^ttJ; 
ot, g^^2 1 a<Dm^m$L%WZ< Ltz^^< 

[0 4 3 6] (03 9) ©Pfifeti, ^y^7>f M 6^ 
b**/<+/l'2 1 a tAWi _ 5*Sr*^"«*/l'2 1 bt 
WI-StroT'&ofc,, UdSot, i^/U2 1 b 

[0 4 3 7] (14 2) lOTt (142) 
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x*\z*y%Bmnt%iEm>m 9 3©#tst£3#t 

1-5rtas-artlT7fe5 0 (04 2 (a) ) frb (14 2 
(d) ) fcijrhfcSfc. J?fMfe©*S*ffi3 9 3^ 

[04 3 8] (140) tt«Sv<*/»"f fcAltfti&Jfflffl 
2 2 6 b &%&lHft<Z>ffiiiJR 2 26 a ©M#£ 
^1-5i©T'fc5 0 2 2 6 bflPD^H H B®T'fe5 0 PD 10 
$b b b2 2 6 b±(^|Rjmffi2 2 5aSjg££tt-cV5„ - 

©J: 5 Ic&il J: tiffin %mnM2 2 5 

©tt, PD?&r H 2 2 6 b#H*ftra»e>-e*>5. -©ftfi 
sffi 2 2 5 1 7 w mm 2 2 1 m \zm.m% ©a&ai 2 

2 6 a #88**1X^5. 

[0 4 3 9] (04 0) IcSfigLTt, (039) t|BJ 

«t (us) v&^-mzmttz z > ^-e* -5„ & 

S3, **/<*^2 1 ©SEtf|M4 3 1 £IBfrf 3^ 
t>ftV\ 4fc» $1112 2 6 a (±7^ h*7. h«ftftif 20 

HL^m^^-rh^m^x t> <tv^ t hi- 5 *-et>4 

[0440] (H4 1) tt££ME3 9 3 &=fr-f5*3S 

ffi3 9 3{rtt*4K7^^4 1 lmmtix^z* £ 

3EK7-f'<4 11, KtV'< 1 0 2:13 J: ft T 4 - 

h K7-f^<l 0 l(i^2SE3 9 2, 7HiS22 

X) Sffi-C^SE^tgsK^^TV^, ST-fiAuT- 

[0 4 4 1] jfe4K7'f^4 1 1 He, y-^K7-f^l 
0 2fc<tft7<-h F7^1 0 1 tHWtfc 9 4iSb* 

$mn3 9 3tff#^Mt§o as, -©M#it, 

ICU cw)tiaftM4gtlift#®]$*5 0 ffi©£ 

fiSffi3 9 3tft^7mi±^MPt-5o 
[0 4 4 2] ^-yUEwMii, -jRtSIS*SriE*t 

»u s©^4€fi3 9 3%t>%j±frt>*7mm 
<Dx\tf£ < , mm L-ft%&nm<»mm:\c*>w&. m 

Anbft^MfoTfcJ;^ Sfc, ffi***fcR£1-51> 

©i?tt4< , MVMv<D^mmic*yni±&m\)Lx 
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<, lo©jfelEaS*^*o*SSfiitr5o5i*|i|Srl8 

e> 2 1 ©?wi^^iji t nm s 

& ft^tKfi fc-t 5 £ £ B ft i 1" 3 G> T*& 5 „ 
[0 44 3] ^Ji»*JS^fMjffiWfe^[6](^jt$n 

fc* h7^7"^SSI (££WE) 3 9 3)c^-ySffi^fp 

fc. £SSft»3 9 3£fflV>5fciE>, KSfT^fifcffS'b 
©Ufcofc. (14 3) (Ivhyy^^if^iJ 

[0 4 4 4] (14 3) IS^©^lT-fe5 0 E*J* 
1 SiCtoTj^ilffi (^S>77-Y H ft 

* »®« 10-7 iS v ZhZhfcitizKomM 

(ffiSt) , « teifcfT 5 -5c 4: 

fe\ KltKl 5\tfrt£b-fLbmteh<DX°\$te\,\ 
[0 4 4 5] &m^m®l 0 7Kf4 (14 4) IZ^tl 
^»jfeS»ffi3 9 3)SS^ (sat) £ftTP 

6 0 ^4b\ roffi^OiSSS3 9 3(±#ieiU-Ctt 
(13 9) 1?RHUfcOi:ISI«T?*>5^, RW©iS^4: 

B&cfc*e>fc, (144) <Dm&ttmmm3 9 3 
£ 0 em 393 id-tnms^ys^ 4 a 1 

tlT*J5, aHR*F4 4 1ll (14 1) ©tUSKtV^ 

4 1 i«i±s^s^tg^^tir^5 D fcfc'u (14 

4) ©±5tJe®®fe3 9 3iWMJy^^^T-&S» 
a«*SH='4 4 1 <D«b^< 44©t?, K7 
^/<4 1 1 iams?4 4 lKl^yn-^K?^^* 

[0 4 4 6] (144) 

3„ 3tlWWttfoTV^<r!3i6Si{»et.lc<<4c 

[0 4 4 7] (11), (139), (144) 4 if, 
ME©-aj©*3HB*#fcJti5J:5tet5*fifcH:, if 

Sft if \z i 9 p>n,r^^ x a/usc t> ^rsan?* 

5o H«asae>*LTtfc»^o*fr«*L, fill 

roai^iin^c-f 5 ft if«#*«^ i ft 5 a^-e*> 

««rS*^1-5^tt, ^»m^©fiMtl±ftbftV^ 
^\ &&ffiti<nAy{r74 Y%\mirznxhti\^ m 

[ 0 4 4 8 ] ft£, (14 4) {i»ffli3 9 3 £ Lfc 
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1 4{zmt^Xh &m%fcl 4CDTICLED1 

E044 9] (044) a^by-^XtCWLf;^ 
Affcot (Ell) (03 9) (14 0) It 

(14 5 (a) ) fc*tJ:5t^h^^»fc«j*tfc 
*^T'$)ofc 0 (14 5 (a)) t^-t*^Tfc, (1 
44) |£*1*fi-et#3feKO«, &5^ii*h7^ 

[04 5 0] (145(b)), (14 6) «J- 10 
«ftr^kS*fct«-eS>S. (14 5 (b) ) [i*h7 

-r 7°$«7i3fcfiffi 3 9 3 1 l< mm 1 4 *a-t- 

»< Lfct«ffe5 t 0*19, (14 5 

(b) ) ti5V^TA©g[i^(i7iL<, B©^(i*a<?f^ 

mwmt!.f>m.<-, mmm%mm&i>z.b-\£%.z>, 

(145 (b) ) icmt£?i^pm-?m<i-%^t^ 

±D«*B«^©i||iJfifS:+»fcff5wi*s-egr5. (1 
4 6 ) tt£»©*3fc* 1 4 t L < ttJ©g®ffi 3 9 3 K*J 20 
V^T, ft^S^l 0 7(?5cfi^tfc5t©T% ^Wffiffi 

[04 5 1] (14 5(b)) (14 6) CfcV^ 

TfelM 3 9 3, a|3t«E l 4 <ot>f Xtt i 5 

. KH*Lfc*» i#iK:|fi£t5t)©T?f±ft<, 38§j^ 

txlf, jfeSMSHtf*, 4/4H^3/4H^2/4 
H^l/4H^2/4H^3/4H-M/4H^3/4 

!/\, 30 
[04 5 2] £J(±©|gffiMT-[i*8gS£ 3 9 3/i 

[0 4 5 3] (11) (13 9) §{Cti^T#*3tS 1 

4, S^^2 1 b^&dittStl33fefi, 2fS (tHM 

2 li£AM£*3^£##£»fc-fr5-^ 
-e#5„ r^SfcKo^T (14 7) &ffil^Tgft?fi& , t 40 

5, (14 7) CjSHT, (14 7 (a) ) *%\7V 
-A, (14 7 (b) ) ^%\<D7V-K<T>tm%2y 
V-A. (14 7 (c) ^12«7^-A6D&©H3 7 
V-A, (14 7 (d) ) **3 07U-A©ft©JR4 

1 4*fctittffi3 9 3(il/4^Si]t1-5. 
[0 4 5 4] Ml 7 U—A-e(i^3fc«t 1 4 KEjlSftfc 
*tt#f-l 1 Sfctt, ttffi3 9 3«r*t^tr**Kl 6 
a»&«Tffil0l/4©SB#8 2*>f,3t^tiJ|t$ix5J;5 
IC-TS 0 l2©7^Am ¥ftfr<bTM<D2/4<D SO 
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[0 4 5 5] iO±5K:»ff§*tltf4 7V-A-C«D-& 
ItSlt (14 7 (e) ) fc*5. ^flflfcl 
0 7 d^tei3<, 0 7 a Sr^t,Hfif<-t-5 

[0 4 5 6] £t±or fc(±/<y^5-f 1- 1 6*»bfflltS 

i^E*1"5 D (147) -Ctt^y*^ M 6*»bffl 
W^ti5«imM«lt^aiW«l©2ttT^9, Sfc 

#**ft^3is^ft-e«5 sss^t 1 7 

£^TOc|I§c© E D I'Hii (J o#, -©.. 

3. 

[0 4 5 7] #%PJ?Ti}, VL?l>~-MZ.t>1Z*)'<y?5 

ttiref 3 ws^S) 0 

[04 5 8] £*'<#/U2 1 Idg^HftK, P^Bt^olt 

7^ h 1 6 0^|S«ti&-fcaWSn5*SftS:teTS 

AS7j^>4< IftfihZ. ft£©AS§WJ 

■g-tt, 3aEStt3 9 3fcRlfll1-5«ES:S<1-5Ct, 

t, hL<&m%M\zmmibtitz%m?i 1, 1 

[0 4 5 9] ^B^tCMS^^tlifV^i 

ml, 1 5 #< ©jt^AW^ns i 

ftffllrttt^ft < , t> L < ttffiJgSffi 3 9 3 CMt5 
®3E*ffi< L, 3^/<**2 1 (cAW1-53fe^>4<-f 
5 0 

[0 4 6 0] tiM (14 5 (b) ) tC^^T, a© 

^©Hft^Bf < , b , c , d nmtmz < , 
^tnssowasftbtf, ^am^3 9 3 

^«E*iS< U, ({i*te4 13a, 413b ©fi3fe« 
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^7n*^,|,©|§^NW^-K©B#) , ^4SS3 
93g, 3 9 3 j , 3931 ^©Mmj±£f&< U ffi 

(D%.£mm~-<Dmun.& & * n t + na «t v \ & 

fe\ (14 5) as»*s*s;o»&ii, 4 a t 

14g, 14 j, 1 4 1 KffiUttttfeftfcSSSfeilf^© 

[04 6 1 ] (B4 6) ©H#tH*-e*o-C, iG» 
#©MI!fe#Jitr< , b, c, d©fB£#W5<, ffi©*J£ 10 
zWM©W6£ftb(i\ ^mS3 9 3 a^W 

€E*ffi<U J©#«ffi3 9 3 b, 393 c, 393d 
^oWtff^K Lv ft©£E^®i^©sTOi«J±£^ 
Mu^t-rtLtiiv^ fciS, (04 5) (B46)$ 

icfc^-c, umnrn) 3 9 3hz>^it%%% 

-?■ 1 1 , l 4 l ©ej 5 £ £ s ^ti^ft©fi9J©H$ie*f 

©T'lSftC WB1 0 7if«||^©ft| (7 7 7 
v-77, ^V^y^Ii, SfeH, *^etc) 
T' ^ (#>-?#tt, EUtf-*, Htf5*-*©*fctt: 20 
B. W*f*-^«)^*tWfte tc) tetftCT, 935£, 

[0 4 6 2] Sfe, £fi£%E3 9 3©1MXfj:2Mm 
(c PI£ 1 5 1 © Tii ft < , © IH' X^' t J; V \ 

fci*tf % f-^X©^t$^3«aK-hT"fcoTtJ:V^ 

^X©k©^*LTffit£ftT^-Ct±i>\ ffc, $ 
)tftl4, £fii3 9 3§©Wli, EflJ&fcSWS* h 
7^:/$l£|&££ft3k©T-|ift<, Afcjg, E#l?© 
£ftBh%^V$, ^^©ffiS^ftt'T-tJ:^ *fc* 30 
>t*fe 14, t^3 9 3 LTft^S&Sfl ft < , 

^aLTiasurt, tutwmmi o 7 ©-$*:*} k 

[0 4 6 3] (048) [S (045) (04 6) ^©ffi 

g©RIJJIIlTfc5 0 ftfc\ (04 8) |c*5V^T4 1 lit 40 
T&.Y74'<b UTV>sas, ^^(dPSStSfcroTiift 
<H3t^ll (14 1) ©WKUtiK oj 
9*SK7-f^4 1 111, a*^A'2 

*fc**®£3 9 Z\tm%Ml 4 tfitJft^TfciV^ 
t{Sw5£T^ftV\ ft£, tftE&SfiKtSfcfcfc 
(04 8) T'tt£4«li3 9 3 i, £SK7^4 11 

[0 4 6 4] *^©S^ggtt2 0©7l<--Ay^ !) 
4 8 5 a, 4 8 5 b£*ffi-T5. £F!)&jyR4 8 4 a;4S 50 
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T^U 4 8 5 alCx-^^feflLTV^Htfl, §J 9 
®4 8 4 btf^y 4 8 5 ba^x-^SrlS^ttJ LTVi 
So ififcSI !>**.» 4 8 4 a^*JJ 4 8 5 b tf-^ 
%W&LX^Z>m^ $Ji9$xjFIS4 8 4 b[±^y 4 8 
5 aj&»&f— *fcR*£LTV*S. yJ:©J;5lc^^!J 

4 8 5 a t**9 4 8 5 b t \twz.m^ta L a 

[0 4 6 5] ft$ft4 8 3{S (07 6) fd^t=fc 5C, 

jr , -f^sr' , -wa^r , "wmmm" , 

SrffelSU -©Mf-!S'^^W4 8 2t^tt 

[0 4 6 6] **K7>f><4 1 ltt* h7J7yt<7>fe& 

\Zltmma 9 3 (TOgl 4*SC«)»fr 
IS, 4|C^Stvfc|§5 , £ll^l 4 (14 1) £ 

WJ#t5. SJItM 8 3tti©jfe4K7^^4 1 HC® 

[0 4 6 7] -2k ^9mxi^4 8 4 b^f J «f- 
SWtff^ffiiJM4 8 l!Cigt.ix5 0 Ififeftff^Jffll 
SB4 8 llittlflcfU fit)*»««5flE, SffKNH 

ap*m\ iHfcL<ttiD£tte*ia£m\ 

« B B a l 2 2 6 ©S^-3felElft#ffitS«FlcSJS1-5 J; 5 

-^(±7-7 K7^/<1 0 2CffitmS*i5. 
[0 4 6 8] 7-7, 0 2ttV«A''>7 hftf 

©jffifflijsfTiJiita, D/A*jftsnTy-^fs*»t 

fttJ, IEt!l^(COV^TI± (02 9) ^P, 
(03 4) mmWLftW&g&lrZ. LA»L, iEli* 

Stt (029) a>e> (034) ^©^stpgg-r^t© 
*ft^©ffitt*RK**5 1 HHte.sssfc, i mm^t 

SlVSlESili, H«»o, lH^ijr-ilcH^ 
^J2 3 0(lfi]J^5ftlltoStt^feW5 1 D 

[0 4 6 9] (04 8) t^TWfo*»ftJ:5K, *H 
^©g^SMT'ii, (fcft^OM&fc^ tT^y ^ 7^ 

M 6^fct^}7J$^^33tfi^JWLTV^§ 0 Sfct^y 
7 7^ M 6^5,tti7J^^5^*[S7 h7d'7°^t ) L< 

fctii^^^53fcS^y7 7^ h^fllWlcfcfcij low 

[0 4 7 0] S^©^tft^fefg H B B ^^^2 lfcfll 

i^iiiw5 4T"bftv\ 
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10 4 7 1 ) J=fc, ife£K74V<©ffl»li, *^gft^ 

[0 4 7 2] 4fc, ^^^-AirfcfcUHftii-S^SH: 
ft<, ftgfcfflfflLfcl^r-*K:S^T«*LTt> 

[04 7 3] ^i:©£ b K*HM©^HE-eH 4 gfe$ 
T-*i^£--5§\ /<3^?-f hSr, ^My^^ic 
*y9?4 h*»&fflW3ih,5ftfc*Mfr*-«. ^©/cft, 10 

£K9!5£P?8^£fT5c£;S>T^3©-C\ ^y^y© 

[0 4 7 4] (04 9) IS, 2 71/-i,Eli©l^f, 
*M 1 4 t L< S£4«S 3 9 3 v b y y 

^^icS^Htft 1 0 7 CMlt«r^1-4*ffir-*>5 0 
..(04 7) T»|t*h?>r;/ttT*ofc#, (14 9) tt 

[0 4 7 5] (04 9) ffl*ft (ttftft) ft£©Sft 

^£#<0*Lfct)^;Wi,^££^LT^5 o 20 
ot, ji* I 0 7 a#ftt>lf<Rfcl 0 7 b->l 0 7 c 
£ft(K 1 0 7 d*fttW8V\ ot 9 % fc7U-A0 
WR3© 5 1 0 7 a it 3 7 Afflm, 1 0 

7bl±2 7U-AfflK, 1 0 7 c(4l 7U"AMPh1© 
IB, ffiFS*S*ifci:#^fia#U J M-v^-efe5 5. t> 
*>5A,, »3teSl4tS5#lte)iifc«jte^i 1©{S 

scfcsv^, *g®m*±©fg H a H ji 226b tfinjD-rss 

5iBS-li, WftSl«WW4rH5i-i?# -5 d £ Htf 54 
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r*LtE£-r5fcweiift<, (05 0) ©£5KfM 
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= ^ h^ili<ft5 0 Z<D%kmmt5fcti, (052) 
Wl0 7t4oO^I (10 7a, 107b, 107 



(43) 



2001-210122 
84 



83 



c i o 7 d) \c#mu zti?ti(Dmm$:&wrrzy 

^K7^ (102a, 102b, 102c, 102 

a) %Mf&hL<mmix^% 0 
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EP*al-n«^ft^^ £ ftfc^ © i 1*5. 
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*f|6]£«2 2 5 CSfa iifS}^ b ©EJi^S£tWPl- 

«*wft#»jhHo*^tt, b ©mji^s^ c ic^ 
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[0 5 0 7] (15 8(b) (c) ) ©J;5(C±Vr© 
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.T^vfvtx^sMi 226 lat^Mmmmmz 
tis mmtftz, ft*, «ai2 2^nb (/-^y 

[05ii] u±(ommmit, nmmm 2 5 \znm 
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Tt>. (04 0) !O^J:5^SSIi3 9 3#IST1> 
HS-tsrtis-cts. ifc, (04 0) T't^fcJ: 
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Vr«Efr#ft«i2 2 5EG]flrf-5i:Lfc. L4»U 
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S3?* i t ££Eic?T 5 C t as-ct 5 0 

I0 5 13]4t>\ (E6 2) |i:*3Vv<\ *SffiS3 9 
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JPl-*Wftt*<, H-VrSJEt-VrSJEtSrSSfc 
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3 c-HWU -VrSJ±^r3 9 3 b -fcBttlH*3# 
ffiTffcS. #j£4£ffi3 9 3 tftflrf 5&ttl±7 U-A 
ftKRlEStfS ( (06 3) M , r 
©J: 5fc, £££&3 9 3tdS^Lfc®JI^E[ttPl-Sl 
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±t5, (05 7) (06 3) fcfe^Ttt, (010) 
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T F T 2 4 1 b fcHMtCflHttS £ t 3. 30 

[0 5 2 2] (06 8) fcti^T, y-* KtV'<1 0 
214, ±gft#M*t LT->7 M^S?** 6 8 2fc4 
UtOR@&6 8 1, 7tom->f6 8 3 4t*^f 
SHSJB4 3 (V) %L<(43. 3 (V) 

[0 5 2 3] v-7 \-V*s7,$ 6 8 2f4f f -^ (DAT 
A) S^^p^ (CLK) **«:JMIU x-^S 

■TuJfXjyfG 8 3^EBC5J;5tlft^$tL5 e GO 40 
NBS-^&H l^Ufc-fS t O RlH]SS(Dai^l41--;TH 
W<A-£ftt>, t-<X<D7-rn?^ yf- (ASW) (4 
^-y-T5 0 LfcJSot, GONBSS&f-Srftffi-Srtt 

4 9, t^T»y-^ff^2 2 8[rs I GSSmcRJJlI 
SilfcSfc*m^PP*Pt5rt3}Stft5. ^©GONB 
S^^y^-^ffli LTffll^. SIGijmilfcfc 

[0 5 2 4] (16 8) X\t71-uJf7,4 8 3 b 

mcx^zfrb, mmt%-tey-xmm 2 s bt 



■tH4±i LT7*- Mf^$2 6 1 t y-^jf ^ 2 2 8 

<D#mm^£ix%m£nz, 7tow?f683 

[0 5 2 5] 7tB fiffi£*K ]) f JJ a 

tNf-^i'^l'OW/HtLittWMffitt, 0. 8^Lp 
/L„i2. 5©M#,£imt5 4M^M£ftTfc 
9, 49#*L<f4l. 2^Lp/L«^2. 0cDi» 

ias«ita«fftu\ ftfc, y-^m#i«i©ffifei 

fit (4 5 0t-A£ti2 5 0^-A£JlTi:1-5riiS#4 

[0526] -TK^^sfflrsi ( 1 mmn<omRmm) t 

14 1 Mf 6 1 t^-y®j±;»p£ti, & 

©-^¥*4WWT'i4^©^"- Hf-^2 6 1 izti-ym 

mmiMtstix, vmm & 1 im^y-m 

t, ~<0¥-Y\t^m^WmfotzTFT2 4 1 

; e©#ty-^ft^#2 2 8idMp$^rv^ 

[0 5 2 7] (®6 9) 14, S I Gffi^(cA^t5S*{t 
flr*Ojfi»T*5. RW*SfiKt6fcft, (H6 9) 
Ti4 17>f K -e 1 1 FK^ 

©l^Ltl^o ft*, (16 9) ©t^NW^e 
-K^-fetif4\ Hffi©±^ISO^b7'f7 , lf > HE 
©— #Ti J 6 ©flt^ h 7 -f 7" t ft 5 6 ^ r y -?<DWto» 

[0528] (169 (a)) 0«*&X:14, t , <D 
#M\zmnis*Zfl'2 lO^^Hffil 0 7tII4ll^#§a 
4^-5 M^ift-5) . t,©l$rafcHft#3£^$ix 
So (13 6 8 ) ©«J*Ti4f Ijftff m 6 8 5 }4 3 H^fT 
©TFT24 lbtfi^§*lTV>535^, tU *J» K 
7^/<6 8 4©V'7h^?^Py?iy- h K7-f 
/U 0 1 M'^^^py^iipi— Pfctltf, 

t . <Dm\c simxmmmm&TFt® p (4 

[0529] mn^s^i 1 1 1 mmmm t , t <r>®% 
mm\?7j'<6 8 4ff)mmt, v-v K7^/u 0 1 

<D3M££#liLT (ft^ic^T'tS, tL<(4^th 
mmX'foZ) ffA(44V\ HS^Ht.^ltHSSb 
lB#7-i4Bfe#$n5o L?5^L, ^Hfef4fl£<ft5 0 
[0 5 3 0] ftfe, (16 9) tfcVTt.t t a ©g|ffi 
(4, 0. 2St./t ! ^2©||«S:jiffiS*5J;5t1- 

i5<Dnmmxhz>^\tt&x^xhtz>£o\m 
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[0 5 3 1] (R6 9 (b) ) tit.O««*tta k t 
» OJ!S|RItt>ttfct)0-Cfc5, t„ OJHfflB (0 6 9 

(a) ) ©t.asufyj-f-s. 5, ms^fflrar**) 
So t* ©jHWtt^yf-^-i^HB-efes. t,. ©sura 

^tt^" (ixU710 7) ©¥«§tt V A © 7 0 %£t 

(Wfeff-^^^^MffiV* © 7 0 %U±. 1 2 0 %£tTt 
t5Zkifi#£L\i\ Va 0gtiJtt> * !J 4 8 5©r- 
9 SriWI-t 5 C t £ «fc 9 - £ 3. 

[0 5 3 2] ftjb\ (06 9) t*3V^Tt.+ t, = l F 

k Lfc# t>©T*fiftv\, fc t fctf t . + 
ti = lH (-*¥»« £LTi«fcv\ oj 19 , 
1 HJWW fet.it, L, 1 1 (ffifgff) 
(HiU t,feHfifc7 f -? (SW mt-f^fiJ: 

V\ *L-Tti«)JBIBKTFT2 4 1bftd-y**, t 2 
©S8ISKTFT24 Ia&*y3tf5. fcfc*L, 1S|F 20 
74s<6 8 4tJ;9Sft$nfcTFT2 4 1 b#&ift£ 
ftfcHSt? i , y-hK7^^ioi £ ftfc t f 
T 2 4 1 a ^Wc^HrcH^ff i fi-j£©raiBfctS^ 

[0 5 3 3] St, (16 8) T'fi-0©fjjlMf 6 
8 5i±3o©H^T^{|iJfflI1-5i Lfcas, r^(i-«T- 

LtzMWrtZWR, M'0i"Zh<DXh-DXk^\ 30 
[0 5 3 4] ft*}, (0 6 8) KE^T, WF^^ 
6 8 4 [4ftS©->7 h V^**frftffs£tfTMlPflr-!Hft 
6 8 5£J|MiRt3 t LfcjJS, rWc»£t5t©Tf 
Sift < , 7 AigiR LT t J < , * fc, ^»Wmf« 
6 8 5£-£fcSftLTH&*&££LTt,J:V\ 
[0 5 3 5] (070) fi^-h K?^U 0 lfcGO 
E«^7 0 lfctt»LfclSfirc*>5 0 GOE*^7 0 1 
iHV^/HcfS t^y- Mf-5§*2 6 1 
HtfjSfia. UfctfoT, 1"^T©TFT2 4 l/4^y 
ttllift 1 ?, y-*ff-§J|2 2 8 tM^tlfcSE^B 40 
iM2 3 0SC*tiMP o 
[0 5 3 6] GOES^7 0 1(i ([16 9 (a) ) ©t 
.m t)L<tt (06 9 (b) ) ©t,. SSMtHl«< 

*fc-ft5. ftfc\ (0 7 0) ©HffiWTii^Mffi^-ffi 

*fc, (0 6 9 (a) ) ©t.©»M^-yt 
5If*?ri, t 2 ©«p B Uyt5M*fft^WJ^fiJ» 
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5 0 ^©«$ii, y-FK7^i0i!a, ©MfSS 
xlT^- hfs-5^12 6 1 t«Rt5J: 5t-t-n«TJ:v\ 

*fc, (06 9 (b) ) ^y^-f-^niit* 
©gfflfctarfcttMfc^-efe-Ba^, (06 9 
(b) ) (06 8) (DmM-mtzzbt>T- 

[0 5 3 7] E±©M&#l[±y-* hWlO 2jJ»f> 

ihs^^Ht 5 if ■§■ t m&mm 5 it ^nm^ mtit 
5t)fflffeofc„ u*»u y-* K?-r 02 fc-M 

fco, SJtft^feft^-^Kiasjeaitftsftifofcft, 

^Ig©^ HiSji5<ft5. 

[0538] (07 1) azvvmzMm-zbvvh 
s„ 7 1 uiyt-7 Mimr-fes, c©ft^-mtc(±m 

^SrfT5fc»{i#^PPiD$itT^5. -0fl£ LT5 
KH z *>fc 5 0 KH 2 ©M£1> L< 

(06 8) ^-C^Lfcy-^fff-ll 0 2^ffl^1"5 
HS^ffl©lf-^t|s)#T"fc5 0 TFT2 4 1b^yf 
Sty ±-7 1 lCM$tiTV^if^7 1 1 

2 3 O±0*Efi2 2 6#E6iU SSSlfSSBS^i 
ft5 D 

[0539] ftts, y -tr ? #s 7 1 1 ummijjfa 

f±? ? iJ©TFT2 4 l b fciBftU 7*n^^:'ii;IS/T 

[0540] *fc, ^wmmmmxa^ v^-vm 

t5t©Ti±ft<, jtSf^^"K (TFD) fti'©^ 
yf-WUfr, 7°9X^7 KU^» B H S^^ft 
JfC7 , 7X?oMi;j;^^ s/^>^^fif? 'bWT'fe 
±<, ^©ffi> T&gSffi^^-Cfi, «ft, y^-fti* 

yu-fci?T?fc±<, *fc, STNfti'©»^Mi$^^ 
fT5^tT?*oTtJ:V\ *fc, TFT2 4 1(4K^W 

y«T)i5Iltl2 3 0 tfeHS^-Ctentf J: < , (0 

7 1) ©figtpgS$n§fc©Tiiftv\ 

[0541] y-iry Mt^7 1 itia^ (n?^ 
fT*?ftt^) tiB^ms {ttxB^mS2 25® 

©g^ii y i? -7 Mt 7 1 1 wiiraii 230 rx- 

y -fey HS#i»7 l 1 tt I TOii'ffliiSlifMt 

nwfs Wp**ffiT-r5rtttftv\ @w»g-c-jgfife 
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mmm 2 3 0 &mnm<D&&tmm t a* bttw 

[0 54 2] TFT2 4 1 a^^-y1"5i, V~Mt?r 

M2 2 8\c%iM£fox^mmmmmnm2 3 on 

^tv5 0 TFT24 1b*S*yi-6t > Dtyb 

1 lCTin^ti^. off -spirit 

5. &sl< it, Mt#H2 6 1 a a«tt«*nfc^ 
- h K^At, m#«2 6 1 hmmztitzt* 

[0 5 4 3] (S7 2) \t (ID 7 1) ©Efflg|S££fcfc 
©ffi-S-tfttj^SiiS. ^-fKy^^lOlbHlf* 20 

[0 5 4 4] (17 3) S£HSc^ffloy-X K7f'^l 

0 2bi^-FK7^<lOlb, iSftSSffloy-^ 
K?-f^l 0 2 a fc^-b KWn 0 i b%mtZ 
ffi$,Xh& a TFT24 1al±y-^K7^102a 
Kfflm.ZM^~Mm%k2 2 8 a KftllESn* tfz s 
¥~ Y V'74'< 10 1a IzmmZtltz?- Mf -§-j»2 6 

1 afcjjMtS^L-C^S. TFT 2 4 l'btty-* K?-f 
/<1 0 2 b [cg§K$*Lfcy-^tiSl2 2 8 b Kgfc;* 30 
H> 4fc, V- Y Ky^^ l 0 l b fclMISiifcy- h 

flr*R26 1btiftttSilTV^. TFT241 a t2 

4 1 bim^mm2 3 o<DM#&mzm&£tix^z 0 

[0 54 5] r©i5nTFTTW^JFMi-5rin 
£ !> , T F T 2 4 1 a ttii^fT*&'eKRftiBft SrSS 

u tft 2 4 1 b mmm&xmik, mm*m* 
+5. 

[0 54 6] (H7 3) m-^oy^tw 

SS^^T, 7-7. N*7^1 0 2 a t^-h K^-Ml 
OlaOfflt, y-^K7-r^l0 2bi^-hK7'f 40 
✓<1 0 1 b<0*afc$\ glff £#3£itT*&5. Ufc^o 

©it*, ft'bmMx-bZ. Lfc#oT, ^^hy^h 

[0 54 7] (B7 4) (H7 3) ®ttjft*ttff|Blft 
Htf*Lfcfc©T?&5. fcfc, (@7 3) 

t 5 - f ft %m 26 it mmmm 230 at 50 
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mmm2 e 2m^i-mmmmmmT^-rm 

[0 5 4 8] *35Wf±v »fl^©rt^i-JCSCr, Rft 

ft^r-^ttiE (#>v#-y\ am#^4^) 1-5 

ttHffi1-5r££#tRfc-f5,, (0 7 5) tt*©«/j)cEI 
■?*5. fcfc'U (HI 0) TKHLfc**!***, * 

[0549] mmm&mmi oe^b, K7-*v<=» 
yho-7io3t, #y^#-y, enftag&aasfr 

fcflfcr-*, HD, VDjaMf^S-tftSo K7-f 

A3>hP-7io3i±y-hK7^^ioi, y-7 

KtW/<1 0 2^fiJ#LTS*/^/V2 1 fcSft33j;tf 
J»«SSf**1-5. Sfc, S*aM^2 1 ±{Cjfe*K7 

^411, h*j*3B£0*5 7 i2MSfifct> l< tiaa 
$*t-c^5»^tt t taw-fa.- 

[0 5 5 0] amfe*tB38®%l 0 6*>b/<?^ 

7^ hay ho-y 10 /<y^y-T hOj&Mttt 
S, Sg^/^^i£f>tL3 0 ^77 7^ 

h3yhD-7l0 5l±:n^ltftI^t, LE 
DK7-f/U 0 4 (36**f K5'f/<t#*.5'<#-e* 

K7^f/<4ift^tf«fcS:tffc5) SrSWPLT, ^-^7 

[0551] Lfj^t, j<yi>7j hvmmtm^ 

MS*, ftS**®*** =t < *si ft 5 i t # 

T-t5 0 a**, iWftflr^teaiattioeiciiBftftc, 

^2 \ \z$i7F^mm^mtwm<DWi&<Dim 

[0 5 5 2] (17 6) fl*IS0J©±i:L.T, ttlf 
*aa@Kl 0 6gBO7*ny^|g-efe5 0 ^U 4 8 5 a 

^#(tfeS^$tLT, ^^30^7 6 2 a Kftfeft 

[0 5 5 3 ] flHfB*fc±DJ^bS*5©ttS*/.^^ 
2 1 SftfttSSfflfSSasSv^H:, MS»^^fl< 
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[0 5 5 4] 4fc, ^*D 48 5 a©ISf-^li7h 

[0 5 5 5] ftfc, *WJll»KJ3V^r, "ffg" fcV>5 

U 4 8 5±©x-?g*T«^S^£HT^5fei7T* 10 

[0 5 5 6] y*<J 4 8 5 bT?3jtfcP,;ft,fc (Mg^^fc 
feU©) ?*- j3f£f!#±©l3f5££ 
*T5fflS«ffiJfc, 0fSflt£JlTOli&$S:^ri-5lf®«te 

6 2 a (d^ftS. S^a@K7 6 2 ali7V-Ar 

1-5 n t c J; ►) , fi^tti7£mM©f6£R|i«jE LTV^ 20 

U-CU*5i>&-C*5 B Lt#oT, jt#feaiHii&7 6 
[0 5 5 7] tt#fcf!III&7 6 2 a(iA7j£ft-5T~? 

U^fetM$^5ROMT-y^T^t 30 
5„ Ay 9 7 4 V 1 6©?fm (3feH3t^©5J-SJ 

W ( a ) £HE-j£, (b)^by^m 
(c) ?hyy**tfT?&5a»t:#*U (a) ~ 
(c) ©5^1o£WlLT, ^©J»:&ilftj;5{- 

^<1 0 2lcij&i££ti5 0 y-* K7-Y/<1 0 2tt^*- h 
Ky-f^l 0 l&ilM-y^-l' Hy^iPffl* 

[0 5 5 8] (077) li/<^7^F3yfp-7l 

o5»^0Tfe5 o ^-^an (17 6) 40 
saaniKtB^^— Tffes. Mfca^ra^y 4 8 5 b 

©€, H3tE6^l±S3SA!i3lElB7 6 2 bi>F,tH*$*t5 

? a* -7 * 7 4 h & b°m%$<nmm, t&m 

[0 5 5 9] (1 7 6) (1 7 7) ^V^Mif^ 
fc«*^^2 1 , ^??7^16 *r«W+49*-^ 
*r»J* W) t5tLfc 0 :^idjP;tT, (0 7 8) 
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* f^y^7 8 1T?|£tiJU tfetU$ixfc^#S:«ai«T- 

5) ^7^K/^^U, i!)J:v««^Rtli-t 
5©"C*>5. * Mrvf-7 8 lfi*KSlSS2 2 2fc(6fif 

mmmt a J; 5 5 1 <t i \ 

[0 5 6 0] IrtlEL**^, FED4if©i5» 

&(D^ch, (07 6) ©iHgj^ssriiffl-rart 

[0 5 6 1 ] 2 1 £9^ LT 

ffi^ssat^a^o^fcttH^asfos. r©» 

SB#*-£Ht, ftHtt£g*Lfc££ldftHft©ttS5;SS|;: 

[0 5 6 2] **a*^^/U|i«f(CS*Oj£#tt35SBV^ 

RT^©7-f^7K, fcfcAHt, PDP, DMD 
(DLP) , EL4JfKyF-7hy y ^I©«*^ 

A-K*at5s±i-5. Lfcaso-c, ^t©#5, 

Sfili K v V Ml y ^ ^M©g^^^i^M S ^ 
[0 5 6 3] W±©*3£MI4±fc LT, g^/^yHf* 

t5. 

[0 5 6 4] (17 9) ltt3gW©&t«/T^g©« 

[0 5 6 5] «^/<*/U2 1 tt*BJHiC5*jw^ 
^SiiiS^/^/K TItt«*|3fiurv>5DMD^ 

^f?7 K-<-^« B B B ^^^t^ffl^5o 

rii^i s © ^/^vt* h % m% %m m t § a \ 

'<*/^EWIh?S>$»#HI, P b s#&ffl^-c«*a 

[0 5 6 6] (17 9) ©7 9 4ttEME7-f^"e* 
S 0 @g7^;P?7 9 4tt77->^DC^^14 
3(c:J;9@^l4 2^^^tUT0fet5 o 0^7^ 
^7 9 4filS©:?V^i3> 1 's^7^M ? (^^n 
^7^57-/67^/^) 5 3 3 Sr*Sfcla*#fcSo 

[0 5 6 7] (08 1) H»8 0 2©JI 
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WtL94 9v4y97 4A'9 ($7-7 j fr9X'k i 
V*) 7 9 4#3fe'«feJlTlr^5. ?49V'<y974A'9 
7 9 4RfiR3t£Silf5 0 9<t9u4y9V4fr9l 
9 4GttGft£iiji-r3o ¥49v4~j9-7 4fr9l% 
4BttB*ftiSi1-5. 

[0 5 6 8] R^8 0 2iiE]fet5rt[Cj;l9Alt3fel 
8T*fc3 6fift£H##fiJ-?-R, G, B3fct^i-5 0 
R, G, B*ic:gft$*l,fc3feti7^-/PKU>'X7 9 5 

x**2 iftAtf3MMU ^WSftfeftfiKatuy io 
X7 9 7 [CAMUT^ y -y (®**T) fcfcfe&M 

[0 5 6 9] (H8 0) fc#1-J:5fc, Hfi8 0 2tttt 
#8 0 4*iCf£M£ftTV^ o g#8 0 4tt&Btt^ 
t>U< ttxy^7!l ym^7^ y^ffit«fc 
£WitM£tLTV^ 0 *-^14 3kW£8 04^t 

Rft^TV^, 1*8 o 4<n%+M%\^\±m% \ 8 

&8 0 3fcfiA«3te©EStfrl»Jht5A IRa-M 

hi-5UVAy hSlfc'itf*^^* y htS I 
R*Sfh^S^SnTV^5. gff8 0 4£0-§(5^«g 
#8 0 4rt©fRSrMH-SSfc*!lft8 o Sj&sjRUfiW&ft 

[0 5 7 0] tt#8 0 4rtttl«EEa>E>3«E©*#!iS 
ft&Stl/CV^. *£H:JfcftflS4£^fcii>, R^8 0 2^ 
0IET5 r t (c J: 5 MnT5jl«£M'>£-£5 r fc^s-C 

#^-5 ^ J: D »»-*-*^Bfttta« *> 5. *©fc*»ft 
8 0 4 ®-S|Jt*^©JE^t3 iUSflEgSrSJ^-f-a-fe^-l?- 30 

8 0 l#&!>ttltMfn^4. 

[0 5 7 1] -feyf-8 0 lligflErt©*gf©]E;*j;}o < fctf 

[0 5 7 2] PJ»8 0 i©MB*&£fc % SfcfcHKj, 
(K#8 0 4-eHtr^tfcJ;!J 4 Kt*BSJfci-5**ST?* 
So fc£U B#8 0 4lcBp«fc*rt«#£Ht % 

1 4 $<nmm^&mmux%z>t^m 

WB5Jt©a*tt+^t3S»-C#5„ £fc, »f$8 0 4» 
Jl H t*-Cffigft£p UT t \ 

[0 5 7 3] (H8 0) Id^-f i5t, R^8 0 2{±M 

#8 0 4*l;:eK$ft-ov5 0 I#8 0 4U4Wm, 
u< fi^y^r y v^^f^ y**m-c^/j&*> 

5V^f±»J*S*l-C^5. Rig8 0 2 t U<(47^;v£ 7 

9 4©*in±2ftfcyfc®**&ffi«t5fc*, 18*^1^* 

#-/i'©^iHSii©i:5*[!gia-efe5t±v\ 50 
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[0 5 74] 1 ai(H3t^iW*S©»-&tt, 

8 0 3 K{§M£!£ 9 (d-ftS^&5VM±3iWS|R 

jg&8 0 3*>5V^I±fi3t««:a!lft(tfcStif-7T-rr 
^7^fe5V^I4^ir ; &>'K^Jg^?fMUfc&K^fflv> 

[0 5 7 5] 2 1 iCtt (Hill) J: 

5 t-v-f ^ p U-VXT W l l l 2 Srlfc 5 ott, *fc* 
IifcR*tl»±**l 1 1 l«rK0oit5itaJ#4L 

[0 5 7 6] ^ u uyXT W 1 1 1 2 HJSSBftft 

(ft) 3js»5tUTv^5-r*ySijifetJ:ot:t»riEl-5 

2©|jffi0:TO£fcfc5 o tApy (ft) $,5^ 

113a- (mo <D£otcx9y,mmm^<7)x>$> 

^\ ^©ffi, Ji$ft&ffi^#*£rf3feStUT 
®ff#HPfci?a*fc5. St, *£*#tt«EiftK:«E4:B] 
iBl-« r i KJ; 0 w ? p ^vX4r»4t5*At * 
5, rixfet, ^©^i^P^fc^^srt;^ 

(4, 7° JPX1"5 C t id X *) WMh 6 VHtim UT % 

[0 5 7 7] fcfcU W?Bl/yX©fif*/fP, 
£3?^/**;U2 1 ©H^©Bi3gt°y^p d i^Sol 

[0 5 7 8] ^ru-tc-o^TfiS^/^/t/roii^fyf- 
, W^Dl/VXl 8 6©?lM©fcV^£p r i 

1/P = n/Pi-1/P f (K15) 

P r /P, = 2/ (2n + l) 6) 
© t § T'fe 5 , n ^A-t t^er u-©gEHgas/> S < 
Ufc/55 oTi ( ftl0 ) tWfcl-iSKPr/P, 
Srft»5tJ:v\ (BSC 16) T'^fe^nt (^SU 
t) ®©8 0%£t±l 2 0%WT©l5ffi-C-&nii*fflii 

[0 5 7 9]ft*i, ^7l-»B4^$P,trffiMf 5Ctt 
^ p yyX7 W1112 iS*/^^ 2 l PaKcM 
atttl©®v«y- h 1 
[0 5 8 o] KrH8E*fcA*Ffc1-5ifri, OCB^-K 

^-K, 3®Hm« 0 B a *-K^Mv^t J;v\ Sfc, a* 

a B B *-K, ECB*-K, TN«ft*-K, STNjRft 

[0 5 8 1 ] (|6 5) IHoO^/^;V2 1f*7 
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-*S*rfT5fc0-Wbofcj6s, (Hi 1 4) f43o©|? 
2lf*7 -S^ SrUmi- 5 t> w 1? fe 5 . 3 o 

xai 1 4 1 1, §§#^4 3 ias(±!>ortbixrv^5. 

»^2 l^)tAlt«©fi3t«iit7T^^ 

SSilSl 1 4 2t(iUofte,JxTV^ 0 m^<%^2 
•ll± (B22) (H2 3) (024) (127) 
JfcffSUBSftTSSfl, 4fc, (EDI 1 1) fciSi-r>f* 
n kyXr 1/^1112 it>*KltKJhS« 1111* 10 

[0 5 8 2] f^;V2 1, 9 tij 

114 2 BjSISt?^f g#:8 0 4 t?*# £ nr 

*39, (0 8 0) -C&8Lfci5fcgft8 0 4©f*ig|!B 

fates o 5%&mttt}t>tix^z&mtmm-e$>zo 

[0 5 8 3] mty^y-f\ i 4 ill (17 9) tnWz. 
UHPyyzf, ^A77^, *±;v7>-?, />b 
yyy^^iffl^^. 7>-7'cor-^*tt (17 20 

9) £i^#ll^^2 l<D#$*]-faJE£m (mm) £ L 
fci*, 7>7V)T-^:ftL (mm) |J 4 m/5 0^L 

-Ftti. 5sf^3. o<Dmzm!zt?>£ym$L 

(18 9) tit2oo^yf^i'-?i/yX8 9 1 £ 
7"UXA7W 8 7 liSESSnS. 

[0 5 8 4] UHP7^7 9 I fobtkMZfotcftte? 
^^0^5-^7-5 3 3 3, 5 3 3 blCfc^R • G • 
Bjft©3Kft03tBfc^|iSii, RAtt**/***^ 1 30 
Rfcl, G7fe«^/^^2 1GC, B3£(4i?*/^A-2 
1 Bt^^mAWt5 0 St^^2 1 B'ftlW 

5. iOj:5tSSIe5HfcR ■ G • B3Ct±^^B^y 
^7"yXAl 1 4 lfcJ;t)#riESii, S9H^X7 9 7 

[0 5 8 5] UVIRAy N7^A^1 1 4 3 ©fiffltfi 
^fMTM 3 0nm~6 9 OnmT'feS, R*©#* 
I46 0 0 nm~6 9 0 nm, G3t©ffi^i45 1 0~5 7 
0nmit5 0 Bjt©Sfli4 3 0 nm-4 9 0nmt* 40 
fe5 0 #^^^^2 lii^^no^jf^-lc^CT 
ftSUKJ8©fE{b£ LXft^&m&i- h 0 

[0 5 8 6] %&fr<*fl,2 1 <DMW&W$8 0 4XWL*) 
fi*8 0 4©rtg|iK*3ffXf^S:5l5Bi-5. SltS 

£»T5^aM^2 1G, 

b ©a****' 2 1 ts i. m<< $ v <i v $ -f d x a a n so 
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£lo<D@&8 0 4XMVm^. tt*8 0 4F fe 3^PfC7K* 
[0 5 8 7] Bfc$ 04fteH*/li?377^ti| 
y^77 ^J4#fe*S:*ili-5a^-*^2 1 B COST 

A*HBIftJ:t/3fefflirtl«)**S4 3 1 i«*^^2 l 

Pel [C£P H 1£ felt, (S7feffi4 3 1 tm^^!V2 1 F^i^^K 

Etc aiMf wf^i?ittti«* » e> 4 ssit teJtffiiS:^ 

[0 5 8 8] ->P 5 '37r»5^©^ftg^/t'2 
1MU #*#fc!fc£tttt&ii5. fft80 
4fiiai^©£$Mg$*6fli3t7 7>£iaM1--5 
£4i\, 

[0 5 8 9Ut *S3MSf±g#:8 0 4«C|fifi£ti 

ffl^8 0 1 0 4tJR!Jftlt-Cfe< £ £v\ St 

gft8 0 4fcK3*^£LTfc<;:£#ff4U\ 

tiMUx \t 1 fcEELk 5 %l£VXY\Z.Wk LX& < r £ # 
LV\ **f±£afctt*L-C«g©ifc# 1/1 4f 

< v\ 

[0 5 9 0] W±©HffiMTi±, tt#8 0 4 rtiCTk^^ 

^-e&oTfcS#8 0 4rtS:^fflt5i£tJ:5Kf B S 

^ffT'tSo Z3xh<Dfrm%X?j; biz Sft8 
0 4ft£©Ht§*5li (18 0) (11 2 4) \Z%L 

x^mMx^^ztm^txiyf£^\ tit, 

[0591] (1114) <DMf&xi$Km\m%m 
3 1 bmKm^(Dm^m<, 

I*t5fcft (112 0) fcjjM-K:**-* 1 2 0 1 rt 
i-SKSS, 1 1 4 2£ESt5 0 SBJSKl 1 4 2(4 
^t*yK»^Il:ffM^t^5 0 fcU<f4t 

SKSfel 1 4 2±fcHB3fcfc4 3 laSftDortfcftTV^ 

[0 5 9 2] ft^, ^-Xl 2 0 1 bSrt 7 r-f^*S 
iU<!4«Elc:^-1r ; e>K^SfS:^U, rco^-x 
120 1 b[cK«, €*«4 3 lSrSUftltTfcJ:^. 
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2 2 9£«U 4fc, **lEW (M^JsE) KLttm 

V\, ®1 2 0 (b) ) r«*K4 3 1iJ»l 2 
0 3 mm 5 ttit feiiT^ 5 ZftKRBJ&f 

SfcOftitfK, ®3fctR4 3 l£4r-*l 2 0 1 b ©£ 

12 0 1b TflS^LfcfWtt^-^ 12 0 1b ZfcmtSti 
tfiMmi 2 0 3T!#i%}&h5 0 
10 5 9 3] ftfllftl 2 0 314*6*, xfl/y^;l/3" 

^4ifasfl**ii5. fcfe, £&iR*K*SMfct h !> * io 

A4iftWHU PH&10. 5£l±12. BETFKL 
[0 5 9 4] <T-*1 2 0 10^agPtlift«tR5 8 5 

$5 8 5 £&ip-f £ tJfrSJSS 1 2 0 3 fc*fi6iJ«3641-5 

( (S12 0) <D-&mmzm) . ;:©*rit£& 

ffftt©fci-5fcft, ^fii;^ti 2 0 2^i 

J&LTV^„ C©*-<— fl 2 0 2t±9?&ai*tt3o 20 
oa^^S"J*K5. A©3#ffi£ii«l 2 0 3J6ST& 

ffii^T'feS, 1 2 0 3 l±ffift«4 3 1 ©iH J: "3 

"b^-Wl-SagtSo W±© ± 5 K*'*— !f 1 2 0 2 £i2 
■t5CfcRi±9A#4Jtt(E«S354U <S*«4 3 1 £ 

[0 5 9 5] ft*J, >r-* 1201 fcffllS, 
^2 1ttt9oH-Tt±V\ *fc, 1201c« B | 
jt^*^ 21(D7Wi^22UL< (i^lRlSte 2 
2 2KL-Ct±V\ »*^^2 1«D#fta£ft 30 

2 2 2 t * 12 0 1b ^[C^SlJS 1 2 0 3 
SffijfcTfcS. fcfc*U (0111) fc^l-Ji $ 

liC?-f^nl^X7W 1 1 1 2*SJft!Jolt 

e>ivr^5#£H^ :o^?BV>X7Niii2 
t 1201b M t?&S!jK 1 2 0 3 WJrftUiJ; 

[0 5 9 6] (H l l l ) ©J: 5 fc*;S^4/i>2 l [ct 
* o uyX7 V4 1 l i 2 #]& D ott b*iTV^5*# 

1-5. o*9, **^/U2 1 St|Sj£S2 2 40 

2t7MSS2 2 1 «J#^fLfc3t»S 2 2 6 £tf 
^t*t5fc©Tii/£<, ?#p^X7K1 1 1 
2, E»teJfc£«i 1 1 1, (03 9) fc*T£34j£ 
g£$2 1 b^(lD£ftfclj*jSft£-C*>oTt>, 

©E9feT*&5 0 
[0 5 9 7] S <b\m (09 5) ffli5iCAy^7^ (» 
1 6 2 1 fc**-#t*ofci(7)-Ct*^ 

^2 l^jgtfttS^t&S. H8K3S#s&*l 1/ 
1 4 liCo^Tk, ¥lC*3t^iPf^V^-Ct) (01 SO 
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2 3) ©±5ftW-«*to^fc%oSrt*!||ft5ifc(i 
m3*-efc4v\ (012 2) ©±5CSa©35 

JfelW-l 4 ltfllt5l#ti*5U (0118)© 

[0 5 9 8] Rt©|£JgMli, &tfit*^Hfi£- 

#^LTl£KLfcj^ ^ftid[5g£-f3%©-eti#<, tf 
[0 5 9 9j £IT, *»«©lfa^77'f V^fcoV^T 

£©ftiE (#3££¥fl:) i:, «S^^*if©SB 

[0 6 0 0] 4 fc, t'ftA 7 i li tV^x-y 
<r*3#;*?©fifc, FD, MO, MD4if©7M^!c 
WtSrE®1-S.*.^7, S^^k*,*^, 

[0 6 0 1] (H8 2) &#3§0Jl©fc o ^~77^:/^© 
E91©fcfe©WfE0T'fo5 o (08 2) ©^-77^ 
y/ii*^©S^/^/^2 1 £ffl^TV^ 0 #CPD 

mghm^^zm^ z t u\ a^^t- 2 
1 ©tbltffi(-iifl^yX7 9 sflSEitSift/tvs. 

[0 6 0 2] fll/yX7 9 5\±m^M2 2 6X°&mt$h 

tcftmxtm&hfitz* ^©fcft^/^2 1 
©^^ic^ftr&^uyx's 2 4©#gj@/5vJ^ < r 

[0 6 0 3] 4*5, «*/<*/U2 1 liTNtlS^ 

^©J; 5 lc§?)fe*S©g^/<^/p£-ffl^Tt J;v\ 
[0 6 0 4] tt^vyXB 2 4IJKBS!) >^'8 2 3 

ril'J^, »g#OK8 2 6©SStcS>fc*Tfyh 

Xj/<- (7^^r^-77°) 8 2 5tS6fSS J &T^ili«iSr 

[0 6 0 5 ] 3ffi^ns'^7 1 6f±, CB8 4)K:iSf 
J: 5 C«£ 0 Sr^t i: 1"5 MffiiE-?fe 5 , «^ 0 i» t,SSc 

»1-5t©T«fe5„ fcffU *3SW©ftffl1-8fe©tt 
^4^WMWS£t5 fc©T'tt4< , finffi^T 

SPft1-5fe©"P*»iitfM-et>J:^. *HI!t?tt (18 
4) lC*ilt5ftRaJS:3W^n y ^ 8 2 1 t LT^ffl^ 
So £7c, «3t*^(±^3tjgjc:iS£1-5t«-e[±4<, 

fct Atf»v^*f stoftRoatWT?*) j;v>. r© 
m&tmmtt 2 *%«©scfeiffiT- 1 «t v \ 
[0 6 0 6] (08 2) 1 1^ 
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WKA 1 fc ^©jeSrS* LTSStB 8 3 1 (H 8 3 # 

so m&tz. mm±A 1 , a g ©&«w*©ft, 

&\ 

[0 6 0 7] 6&LED1 l^e>aW5tlfc3tli3M^ 
n?n21 KAl+tS. AMLfc7fet«*EV«tt©;ft 

«^^2 1lcAltU 
X7 9 5T«£*LT, Kt^yX8 2 l^AtH"^ 10 
yj~;VYV>X7 9 6tt#y#-#*— MMB, if^h 

fig-f 5. j/? 8 2 1 tiI©WT«t5, 

f-etSM^n 8 2 1 hT«-f 

BJSU^l^ 5 ©T'fefxtf fc-f *!©&»«:£ < RaSiS* 

u mMra^i-^t m^m^ 

fcfc, #«ffi©$*£#3<T"f, /Mift^pJIKc:^ 

5„ *>*>6Aa fl«ftM>fi*Mia»e>*5#?*T?»jit 20 

u-ci)iv\ *fc, uyxsR ©^~ 

v\ $fc, JBc*lBo-|flsSrJpiUfc|!aiii©tet)A/tt-efe 

JB) . 

[0 6 0 8] fcib\ gFJtffi 8 3 1 trA 1 ^©^BSflfT- 

§-ea-M-5i6\ tt<[isio 2 , 7- 7 ftT^-> 

[0 6 0 9] SttffiS 3 1 (i, ^MSJIiC J; (5 ^ 30 

m/ 2 (mm) =S f (mm) 
f (mm) #m/2 (mm) ifH*H^tW»A$ 

tfot, *v9*74 h©*$t#ft< b<* 
V\ *fc, SMffi8 3 l©£Jf#£oV^j^/^2 

[0 6 16] f (mm) #3/2 • m (mm) £ 

f«©W^<ft9, tfc«3t^^ 40 

mm) ©£B&et>iSi<fts. ^©fcft, itt^ 

[0 6 17] afcLED^^^/©*!^ 3§t£M 
*©«&fil (mm) g£T'fe5 0 S^IftS*^© 

it&l (mm) ©*M%*-Ctt/hSV^**jE»5. 
oi 9 , |?*/^2 l CAltt55fc©it[»H4##< * 

10*3WWe*S/h*^4:, KR*/<-8 2 6» 
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y^8 2lC«IBEWISr»!)W-(t-CfcJ:V\ 3fe3W 
^II£BtMffi8 3 l£LTk=U\, *i8Wli (0 8 4) 

[0 6io] gjfc^ttmfittofcafccSrfflv^ri 
ft, ftfTO*#B^\ *v^B58[lc»*J:!3 3t4rfla 
[0 6 11] i©a*Tf«*i»aS/h$^ LED 

[0612] (BO 8 5 ) K&tt 5 K*»WPtt, ftft 
ffifl©^*^ (B, B' ) oi5, ^7 

#5©J: 5fc*fc3*fc»£*<SU8+5. Lfc#ot, 

ia»*>JfcltS;h.5ttfil 8BH1 8A©|£ 
l©t)©^fflv^5 0 

[0 6 13] EU:©,ii;5»e,, jtoffitt©4»ij»J:!)¥ 
£©*©»£*fflv\ * 6>K*3t*^©Ti5fi«ttl»W 
3t©fflii«S*i UTffli^v^©T*fc5 0 

[0 6 14] S*/^A-2 1 ©^ras^«©jtt#fim 

(mm) (W*^ffM$HT^i9, t^-7 T ^>^ 

©a^^^sa^^s^^^^^ (is 3) (h 

8 6) m) ) ^feffi^©l,*»f (mm) i 

Utt* (H8 5#ra) , £JlT©BBffi4:»JB1-««t5K 

[0 6 15] 

^3/2 ■ m (mm) (Ifcstl 7) 

©^^ii, (082) K^f J: 5 tJtmitflllttfeScfi 2 
2a^S:KBt5tJ:v\ *fc, 1 1 ©EHMffl 

[0 6 18] ftfeLEDl Kl^«Sffii)^ff5o 

WHi^fi 1 5 - i t J: 0 «S*ff t J: 5?S3feW*a^ 
/h*<45. *fc, LEDi lli^A^ig&fcffS^i 

i#T"t5o /<;W©r a -f^tiil/2~l/4i 
ilfflil 5 0 H z ESHflS 3 0HzH>E 

[0 6 19] LEDl 10*ft«*©*rftftd (mm) 
14, ^/^^2 l©W»^«©#^ft (ffi^t^ 
E5ilfe^tC^ra^^©^ft) ^m (mm) k L 

[0 6 2 0] 

(m/1 5) Sdi (m/2) (jftSl 8) 
$£,(cffSt<(4, £HT©S#4:iSIJe§-&5ri)iiff* 
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[0 6 2 1] 

(m/3) £dS (m/10) (jfctl 9) 
4 01"^, fellS##JL5ii*iiifcfiflf < 

teT-rSo -est lt»^2 i <n^m^mL<r> 

ftfkX&O. 5 (ftl3 (mm) ) 

LED©»3tfWtt»ftJ|'bL<l±, Bftti2-3 (m 10 
m) flSjfjET*S>5. «3t®«W^t$(lLED^y7°ro 

it J: 5, S^tSStfeofc^f $*Hatf#5. 4 
fc 4 1 1 (17 l^Jf-^SiR 8 3 3 iC^ >3 #tf 

T*5<. 

[0 6 2 2] B&spfr3fe i: tt*g|6H4«>36l5V t V ^5 igt5l£T7 

o$ 5 H#M© J: 5 fcte*3t«T?ft ^* ^ v ^ t*-Cffl 
v^-cvs. 20 
[0 6 2 3] SL±<DLb\±, m^wom^mm^ 

[0 6 2 4] m&B 2 2 6 til Ufc3tSrBftH5l1-5 fc 
ft, fc3 W± uyXSi-c©^ t-"> 3 ^*«:#PfHi-5fc 
ft, 2 2 ©rtffi SrSfefe 5 V SlBf&fr UTt3 

< r t mt LV\ $r 4 - 8 2 2 
fcftT'fc^ 0 #*^V2 1©M»l£ (H»T^ 

[0 6 2 5] fc B H J!2 2 6ttB^mii2 3 OCM^tl 30 

glLfcBifcA^vXs 2 4£iIiiLT#lll# 
©BI8 2 6 (cgijjg-f 5, 
[ 0 6 2 6] f^-7r^y^Till^#^^6@[at± 

%X^<^ 2 1 «J3 t T t -H»fc£»fl (£#15 
B9) SrH^-CtS. ^©fcWl l©Mgfll7j£All 
(ciMT'#5o -flfcLTO. 5 Wyf) 

xammmnmo. 3~o. 35 w mx-h 

ofcas, *38Woifa-7r-fy^THtO. 02~0. 

0 4 (W) "eiS|-«>*^Hft©«5SS:liai-Sri:*s 

[0 6 2 7] ^#|i@g8 2 6^81^7^- (r-f** 
S>7) 8 2 5-C@£LTg^Iift£*5 0 tyh©ilg 
(iSfigy ^^'8 2 3£#»j£-frT?T5„ fr£ s *Bl 1 

f± 1 o [ciurr 5to-eii4<,iifc-etioTfe±v*. 

[0 6 2 8] fcfc, ^^2 1 tiffin -^82 

1 H>1fij§WIi 1 2 6ft/f^/^ ;/7°!J 50 
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3fc«HftKit1-5fcftyy^tt©a*fl: (MS) 8 3 

8 2 4^Efi-r^CticJ;i9 v fs^n^8 2 1 if? 

[0 6 2 9] (182) irMMW(Dm^<^2 1 
V^MfAofc, (138 7) f4KS4S!oa^^^t) L 
< tt, ^NfiiS©**^^ 1 k74 V^-ft LX 

[0 6 3 0] V t LX (H8 4) fcSi-fcO 

fcfcttP B S 8 7 1 KAlttSBB ()tl8b, 18a) 

\am¥nm^mtix^%7 4~-/uYi'~tr>i/^ 
^^mmtm^n, 1 1 lxr, g, 

mm- mm t misa s*t^ass*H« J; t > 0 fee 

U R, G, B©LEDfc**3tfTE11l/Ct>, 

in I* HftHKK*-*-* - t lit? § ft \,\ tiLWftltf h 5 

t it± I* 8 2 4 A> P, ^fc h t C»3t#: 1 1 fSE^-f 

n^M'J1-5fcfttC, &mmX'i$R, G, BOLEDO 

[0 6 3 1 ] SWAPS' ^8 2 l*>feaWUfc3tttPB 
S 8 7 l©3fc^»iS8 7 2T?S-0I*1 8 aaSRWSil 
5 0 Pffijfel 8 bf±iiii1-5 0 ^©giiStl 8 b(^J;5 
-'M^— >ayS:RiJh1--5tftfctt (H8 7) ©J; 51-^ 
PlUXJi 8 7 8 fcj&frttlff ,fcV\, 4fc, PBS8 7 lrt 

T-asiti-53fe*K±-f5fc*ic, m&m&7 aim 

[0 6 3 2] 2 1 ttAM* 1 8 a 

^©gMfi^tECTsfi?t^p^tr^t5o 

^tlfc^lSctt, E 8 7 2£ifi®U 

X8 2 4tAWt5 0 

[0 6 3 3] *J3, 2 4tt (087) ©J: 

fc, g^^^^ 2 1 tfmmmm&tt> ma 7) 
\c*t£o\^'y?74~ b 1 6 bmmtz^tizx 

[0 6 3 4] $&fi**A'2 1 Dftift^-M^©*! 
^■(4, (088) tC^t ± 5 (Cg^/^/W2 1 ©Mft* 
iPl^feffiMI-SflfjST-fcJ;^,, PDI B B B ^^/V2 1 
l±AWJfeSriffl.S*-C«ilU, tt&# 1 8 b^%4$* 
5 0 Z©»SL3tl 8 b©-a^te^^^'8 2 4tAM 
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[0 6 3 5] CHI8 9) f±fi3t8*7!JXA8 7 1*A 
VX (mi 9 1a, %2 I/VX8 9 1 b) [CA 

It-ts. ^yf^^kyxs 9 i©tti*HMi;:i±, if 
Mixy XA8 7 1 ^lag^^xv^o tBt^mxy 

XA8 7 lfj* 7-8 9 2 i2/2K8 9 3^F>45» 
yXA^8 7 lSrffl^5rttJ:9 4 SfiBteSrPOfefc 

[0 6 3 6] (19 o) aSK^oy^^fflv^T, *3fc 
Sflli U>X7 9 5 a T«¥fir*£?M U PBS 

8 7 1 icAW$*5fc©T'fes 0 tfc, mzhmmmm 

7 9 2S-ffi^TI/^ 0 

[0 6 3 7] (H9 0 (b) ) \%VVXl 9 5 a £, % 

^-tuniR, iig, i iBi 63§ft© i iw#E 

V^5. *fcSfcte2 2©^0K, »jt*^ 1 1R, 11 20 
G, 11B, 1 lW^Mftt«&5«f t^-/^' 

[0 6 3 8] ldSHl^7^-/UKv— 
yv-^yKD^tt, 1 1R, 1 1G, 11 B©383fc$* 

^^Sr^T5#^li, 1 lW©*fc£*r$-£5!8\ 1 1 
R, IIG, 1 1 B0 3ofcH**fcjft*rS*$A», t>L 
CttllW, 11R, 11G, 1 1 B®4oCiJtIf 

t/Str**. &fe3t^a^^2 r.© 30 

BK, 11R, 11G, 1 1 B©«^T-^«5i^M 
U efe3tOfe^7V^astJx5J;5lcLTfc<. 
[0 6 3 9] ftfc\ (090) mz&^XAMmK$L 
1 b SrEfiLTt ±t\ tt?fr<*fi'2 1 t 2 

yi/2 1 i 2 1 btift^fflWIBtftSrS^Lrt 
yv-^T'SE^U S^^A-2 1 b £rG©«7r:£: UT 

v\, ;*vf,o«i;st5|3i(j (18 7) toi,vct> 

I^ST-feS. oS 5 , (1 8 7) ©B ©fipjft^/^ 
*2 1 bSrEEtWf ii\ 
[0 6 40] gBj7'o y^821 ©Kttg 1 5 ©JgJKli 

(Hi 40) \^tioicmmimo^i:^xmtt 

5. o4 9*jftiaif KJ:oT*ft1-5. (0140 
( a ) ) K*i-Jt 5 £ f #*H§#f±K*tffi8 3 1 ©ft 
*fi^< 4 U , 883 7* n v V 8 2 1 <DWH t tt»< ft 
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5. 

[0 6 4 1] Lfc#oT, m&mf £±$<t%Zb 

U (Hi 4 0 (a) ) ©J;5£#yH-5i, jfcSl 1 

t) TSi3fc£ft, 3 l£A3t£-fr3^ t^T't 

ftV\ roffi)@tmi-5fcfe, (Sll 4 0 (b) ) K 
^+J; 5 in, JfciSi l ^©ft£&ME8 3 i a T—g 
^CI^^p y * 8 2 1 0«ffifAt?^RltS 
#fct, S»ffi8 3 1 b (CEW£#TS^^2 l 
Alt£*5ffj&^%£e>ix6 0 

[0 6 4 2] Lfl»U (ll 4 0 (b) ) ©S^TIift 
EA-e5lt1-53t©AMftS 8 li-£fiE#fl£AT0#g t 
ftoTLS5o Ltfot, AOttHtAWLfcattiE 
Wtf, o£&(j"tL4 5 0 ^©fc&, S*/^2 1 

©^^©-gpfjsw-rs r fcat-et ft^ 0 

[0 6 4 3] (114 1 (a) ) tt£©*f*£fTofc* 
Jt"Cfe5 0 mWfvy? 8 21l*M®7ny? 8 2 1 a 
t 8 2 1 bfabffil&tZ. j8SH7*Py*8 2 1 b«< S 
tWlnt^ ^7'n y^821at821bt «Mi3 
Wfc*S^-C«#»l 4 1 1 T-fe&£*6 0 

[0 6 4 4] g^fy/l 3 5 1 (01 
3 5) tlD#©M#^S$*5„ SjS^+yT" 
13 5 1 ©«tf£*> (113 8) UT^5. 
3ffl7"ny^8 2 1bC^SJ ! (DEG. ) ti 
2g^ e^20g 

©^fr&a"S$*5„ £b\ai-$LL<{t, 
3g^e 2 ^ 1 0^ 

[0 6 4 5] (014 1 (a) ) ©j;5«fi!c1-5ri 
ICjtV), JtJS-l ia»?)*W^*ifc*l 8 afiSltBS 3 

1 a "PEW SJt, ffia^+s'T'l 3 5 1 t©#BT-^S 

m^^^ 0 r©^, * 1 8 b commit e 3 ti, <s 

Ut«roSK7*n v 9 8 2 1 b K 1 9 , £#lc±Eitfli£ 

3 1 btnA^LTKlt^l 8 d tft 
5, ^*/^^2 1 SrlBJ-fS 2 1110^ 

LTV>JicV\ (18 2) (I8 3)^rg:,i) 0 
[0 6 4 6] £&H*1 8 &\±mWzfvy?% 2 1 a, 8 

2 1 bft£fiji1-5 0 t,U SS^n?^8 2 1 b^ft 
imitf^^©teIiJ(-J; (3 At < JBfff $^-5T-3b^ o 0 
SXtOiLokftl 8 d#jtit1-50ttSM7*ny^ 8 2 

1 a t 8 2 1 b t*:»^^-&Tffl^fca*T-fc5 0 S 
t, y 7 s 1 3 5 1 tt^/^^/V 2 1 ©StrW 

1 43 V ^ T f 5 fc * , Hft £ ft»» 4: ^ ^ ft 
V\ ftfc, ^Bjy n y ? 8 2 1 b ©«* (114 1 

(b) ) lc^i-j:5tiftiESfctt*Ei UTti^,, 

[0 6 4 7] 3tas 1 1 asja^ttiifc^ftt (*»**f 5 

fttfft^tt) 3t«i ltK*f«8 3 1 ST*© 

SSII («^») ^^^«W±©^^(±, (114 4) 
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< zzpmm^vyts 2 1 bS\ 

(Hi 4 1 (a) ) IUt8LTj&frflfcUT&.fcV\ # 

jge.ii (Hi 4 1) tmm-ehz. 
[0 6 4 8] (hi 4 4) tftt, jtasi 

fcft 1 8 a f±!4*lC^ y h StLfcSlfffi 8 3 1a T« 

Six, £^>y^i©#ffiT?KM£ix;5 a i©BE, % 

1 8 b©Htt$S(±0 3(i, <StWfl®fl^y^8 

2 1 b£ffit£ixT^5;£fcJ;9, 

(HUMS) £JLb£ft-5 0 -£©fc&, i-^TOJtl 8 b^s 
EWSix, Rttlg8 3 1 bicAlf LT£tfft8 3 1 d fc 10 
ft (3, «*v«^2 

[0 6 4 9] gJH3t 1 8 d ft (H 1 4 1 ) £IM«fcifW 
X'p y y- 8 2 1 a , 8 2 1b ftS-iKS^-So 
2 1 Lfc# 1 8 d ft, m% 7 9 5 

18e£ft5„ Lfc^oT, tfi-^r-Y V^OS^Cl-' 

yXs 2 4 05u-yXli^/hJ<x*§5. 

[0650] ft&\ kyX7 9 5 1 HQ 

[0651] St, i&w&fj-f ihz 20 

v>tt¥Siitt«) ©*^f± (Hi 4 6) <oi5lc|»^i- 

*ltfJ:lf\ SW^iay^ 8 2 1 a £ 8 2 1 b tfcflfV* 
6 0 9, (DEG. ) f±, 
4 Og^ 04 ^5 5/£ 

[0 6 5 2] (Hi 4 6) -Oft, 3tJKl Ifrb&itZtl 
fc*l 8 a lil/yX7 9 5 b TfcWSfcOftfclfEifcS 
ft, iKXPy^ 8 2 1 aCAlttS. AltUtftl 8 
aft, y7l 3 5 1 £©«T?E&£ix, KM 

ft 1 8 1 b £ ft 9 g/i^/u 2 1 fcA«"T 5. *jv<* 30 
*2 1 T«Sixfc5t 1 8 1 c |i, mm?* -^821 
a, 8 2 1 b^^[SiSt5o Sl!S^Py^82 1b*g 
iltfcftl 8 eli, (H144) tiil'^l^>X7 
9 5 ft t>, i£^vyX8 2 4l=A*H-5 0 

[0 6 5 3] ft*3, ^X7 9 5 bt8B^B5'^8 2 
lbHll, SiWSffit, SWfKfls, S^/i-fti'T'^Xx 
AMWy-fV ^LTtJ:V\ *fc, l^Xo^8 

£fc, «75^^2 ia^3i6Sffc^«*g-rt (HI 4 

6) tE*i",£3fc«^<jM''2 l©*iBlc^y^^ 1» 40 

l 6trE*LTt>J:ir\ 

[0 6 5 4] ^ (Hi 4 l (b) ) K*i-J:5ta 
mz?v y? 8 2 1 a ttHSUfcfcJgj* LTt, SWfc® 

jfH^n y ^ 8 2 1 a ttaW^H 7^82 11) ©Tf^iC 
fcib-Tt £M ¥ +• y 7° 1 3 5 1 £ ft 5 J: 5 fcffM 
£ftflff$1-5 0 fcfcU SW^o y^82ib ftiffc 
V^X$££*|fctf £fc&, yX 1 3 5 1 £iS 

*/<*/P2 io«f*Wtjai3a»-c«fl:S-frTt),I:v\ * 

it, (HI 4 1) (1142) (H14 4) £*N*TR 50 
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ttffis 3 l afiftffi£U i^^WMESrfcfctf-CtJ: 

[0 6 5 5] 4fc, iSXoy^8 2 1 a £ 8 2 1 bffl 

£fc, gfXny^ 8 2 lti^feS^TtiJ; 
K ^©feSii (H8 2) (H8 3) ©#fiR«safflS*i 

[0 6 5 6 ] £fc, g^yn y * 8 2 1 ©BOfrffi 8 3 1 

■?t>4v\ sw^p ^821 (ommim'b 

ftDDfl*^fi£LT, JgAtt&fefcLTfcm £fc, B 

[0 6 5 7] St (Hi 4 2) ©J: 5 Italians'* 
8 2 1 b(tft< £tiV\ Sf^/ny^ 8 2 1 a WfttB 
WB(.ifc H H S^^2 l^ES1-5„ Sfcggjj*/*** 
2 lOEgffiStio-Ctt. f£f H *^/-M^2 1 mjUfc 
fcjtl 8 dtfAWI-SiifcfcS. ttftJM^*/!^ 1 

£3fel 8 dOAStftSiS-gu ^b7XF^l$ 

[0 6 5 8] ^ (08 2) ms3) <Dmmc^ 

Tfc, (Hi 43) i^ti5(^X'ny^8 2 li 

iiMES'^/i' 2 1 ur#4*i-iag LT t £ v\ s 

fc, ia B at^^-^2 1 ttt (Hi 4 2) (^-fi 5 fc 

*Hi>*lPjK:AStt5J:5fcUT!>J:v\ Sfc (Hi 4 
3) OSltJWl 5t^tJ;M«Xo7^ 8 2 1(5* 
ffifcHMUl 5^|EM*fcf±M^L, AW3fel 8 b^B 
m WTT-fe o r t EW-P * 5 J; 5 fc^M t T t «t v \ 
Sfc^^llli (H90) T-t&fiLfcj;5fc, R, 
G, BOLED^»L, 7-f-;l'K'>-^y->'^ 

f>ftv\ 

[0 6 5 9] (Hi 4 5) ©i^tlMX'oy^S 2 1 

b[cttsM!tcfl^yX7 9 5 £KgLTt>J;t\ 4fc, 

u y x 7 9 5 £ -f o y ^ £ ^-f$ fc uT^auni t 

(Hi 4 7) fc^'ti^fcaST'Py^ 8 2 1 bcoaj&f 

fIfcfluyX7 9 5SrgrigL-C'bJ;v\ tfc, a^^c 

y^821b£flt^X795£ UTffM LT 

[o66o] (hi 4 8) 2 1 ommm 

2 3 0 T-]E^#tLfc* 1 8 c ^ffiAl-yXS 2 4 T"*3t 
■fS^STCfcSo PD^^^2 lmMUNB^ 

-e,' ifBflX n y ^ 8 2 1 b SrfflWMt 0 . ©^^^ t fc 

*tS«^Py^8 2 1 bi>e>oa*t3to*iai4r*rfr 
(i8d).„ ^>X7 9 5<D%AMWmm&yj 
M (H^-f) «rgeSL-rtJ;<, 4tvyX7 9 5 
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a#£*feLTt)J:v\ ft*3, &$®#fctt3fe!ftJ|JlB& l 
4 6*»J*l/Cfc< rfc##4U\ 
[0 6 6 1 ] (0149) l4lo©iS^Dj;^821 
l^ic3££AM£tf38f$-efe 

2 1 ©AT'^Klf £^ffig^^/V2 1 IcAM-f^o 

m&m*/<*^ 2i\tp Dm£km^*^x~h t> . nw 

(08 8) o± 5i-a^^2 1 fr#nt>±*a»e>Bi« io 
7 hfc#MJ-?*$. ft&e (deg. ) ft, 4 0^6^ 

Ctu^ TfK&BJ! LT t fcrt^ t H^T*& 5 ©TRW 
ft1"5. r«rttt (Ell 5 0) (El 5 1) (015 

2) tov^tHfii-efca,, 

[0 6 6 2] (Ei 5 o) mmmm^p v?8 2 1 

&$^TS?^/^/P2 1 SrflgWi-5»fiS-e*)5*V^ 

#SU\ 1 lcAW-t5±*iiwftS0 6 20 

(DEG. ) (i, 30^06^ 7 5£ft5J:5£U 8 
SL<(14 OS0.S6 0©M^^ffiJEt5i5lc-r 
■5.I^ny^8 2 1|J (El 5 1 (a) ) lO^ti 

2 1 ® ftfc ^ < ft 9 , £ fc**iiift % 
5<45. 4fc, (El 2 4) ©^ffltLT (El 5 1 
■(b) ) ©J:5tffi$^u£Rtf^©t'^-7 7^y 

[0 6 6 3] S^M^ lOflteWfi (El 2 4) t 

BWt1-5. 7^1 i«»bJUtSiift*tt^^a-f 30 
77 5 7-5 3 3-C££li£tk fe^BISiT.fc3JSfe* 

(Hi 52) . r©j;5WM1-3ri(cJ;^ 
#7-7^/^£ffM*T i#n$t*'<*;>2 it? 

[0 6 6 4] *m<D\?z.-y 7 j>?<Dmmz. 

£!^T, t£A:^>-X8 2 4 Srltil-ttffilSM^SS 

3§PJ1© tf a - 7 7 of y PftWtit tfa - 7 7 4 V ^{CPl 
TtiV\ (0 7 9) (Ell4)^©& 

U 2 1 O^SftSritmaST-t 5 ± 5 id 

[0 6 6 5] (E 9 1 ) tt*38M©S^^^4:*= 
7~t Ut'rt*^7*f9 1 2{Cffl^fc«jgT-*> 
£„ (H9 2) \t (19 1) ©-ffiBrffiETf&S. (E 
9 2) 5 fc. 9 15a fc*jj^<**# 

®9^(tfen-C*3iJ, 1 5 biC^feffi^g 50 
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2 i#aDfttte,nTv^5. #/<-9 1 5 b 1 9 1 5 a 

iftSft^tfSCt^T't, Mfcfc«, jtM7#*9 
1 2 ©If AtC 9 1 3{niRi(ft-et5J:5l-*ffig$tuTV^ 
5 0 

[0 6 6 6] #*ffiil9 2 1 (lS*fS7 ^;H/yXT* 
U^/^;U2 1 ©flgli, SjS 9 1 4 a , 9 1 4 b £ 

[0 6 6 7] Ifrt* ^ 7*ft 9 1 2 ic&§|£ V 9 

ffi#§Jt>ft*.*-f 7^9 3 5, ^-^39 3 6i! 
®!Jttltfc5^B\ ffi1E3iVtV5. Ctl,P>£olATft 

[0 6 6 8] IM^l 1 i«ffiM9 2 lfcit*^ 
/^A-2l©gafitt. (E9 4) ®J;5!;4oT^5 0 o 
*B, &ttffiSl9 2 l©l£fcL<!^©£$0 .SicIS 

Hfc3t 1 8 a (iStfeffi^9 2 1 ■dSWJt 1 8 b 
^^5o ^(OmMUntzlt 1 8 b t?g^^>U2 1 £E(? 

«S#tt**H*6^ft < ft 5 J: 5 K# 

A-9 15a, 9 1 5 b 0&B!W6£fT5 o (1 
9 0) ^■CtaWUTV^5«S, lfi&fifcfiB 

s * n 5 1 © t 5 tt * i \ 7 4 -jv y - ^ y v + /HHSj 

©#^(i, R, G, B©3^fefeU<(i~>7^ (C) , 
^3tc- (y) , ^ir>^ (M) ©3&T-t iv^iii 
W5 4T"bftV\ 
[0 6 6 9 ] R*fS!7^/H/yX9 2 1(1, 71/^ 

u y ycomm tt< tt%m\z£Mmm% ltz t ©© 

tes ^SSSrWIiJlPI, feSV^(i7°^^BXLfc%©t? 

[0 6 7 0] (E 9 2 ) ©«riSKlt*lff§J5 fcSFfTft 4: 
fffifeu, Zco^mi 8 b T^/^/i-2 1 SrflBWt?# 

5 0 e^LEDi ia»e>as*§nfc» mffi^T« 

loft»*lftl^e>!»fJ!+«. Sfc, ®C(5 
CT 7 U-^/i/ u-yXKi J: 5*7 V/W384SrB6ll:+5 CHt 

[0 6 7 1 ] $$^m<ommmo\m%ni-i u>m 

fi $ ftx ^ -5 „ * fc 7 i/^i/ y Xti 3 ft5E*t© % © t? 

^•tt, 3^S^ (H-CfHtt) ©fc©£fiUH-f3 D 
1 1 as£ftf © «t 5 (c#ft©^fi, -ft^^Dndb 

fc3t 1 8 a 9 2 1 1 s b t^^^n 

5 0 ^m^tbfcife 1 8 b H**^^2 1 (i^Jt 0 TA 
It-t^o r^g8iJSiH-©P^tffet>, SM3fei 8 c 



(58) 

113 

[0 6 7 2] fM(i7?£££9 1 4X^Wi^, Mc 

[0 6 7 3] **/^;V2 l£GML&^H#ti^-9 
1 5^g^/^^2 ItDtuffi^&fc-arTF^*, ££9 1 
4aSrWil$-frT, (19 2) l^-rfe«icM1- 

#BPJT^5i^±, [M]ffi^9 2 1 ^ 10 

7^/i^fr^£ffifi£fclMcLT£< CiC £9, ED 

[0 6 7 4] g^B^oa^HftOnyhy^ 

im^mm^M^M^ Ltz^mxitm^ofymr- 1 o 

of£v^-y©iiffi-mif5 LTfcJ*frfi>K:**A«* 
/v-2 i ©$g£fH6LTL$ 5 U aoff^->-y©if 20 

US5o U»U s^f^t'xffi^ (BIT) Tfc5J& 

[0 6 7 5] *»«tti©WI*jWrt-5fcft*=4'- 

©^ = ^-^^9 3 6 a b&$HF<D*-9~m7Fto9 
3 6 b fc&fmfc-iSffiflJ-C&a. f;f:U jfrfW*© 
*=**-*S*W 936a, 936b jflWCttfc < , & 

[0 6 7 6] *=*-3^8|J 9 3 6 a 

*=*--*;^9 3 6 bttttft©6***3j*-t- 0 

[0 6 7 7] * = *-^*|HS g 3 6 ftjfclJI 2 26©)fc 

[0 6 7 8] S^^©^ = ^-^g|59 3 6 alrfl, ^ 40 
~ ? £ftT£ 9, fc;tf\ »|6]SS2 2 5 

3„ *fc, 6^©*=*-g^lHI9 3 6 b©jft§Ji2 

2 6»S^Ktt£ffi[i^$3;h/cfc-k1\ ffPfFftSURtl 

■?*>5 teat*) . 

[0 6 7 9] S^#I±C©AS (*-^-^S|5 9 3 6 
a) t Bla5 (* = *-«*aiI9 3 6 b) ktXJtlfih 
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[0 6 8 0] *z.#—$t7PU 9 3 6 Hft H B aS 2 2 6 

ffl LXMJ&1-& k LtztK %ott*v\ 

fcfcjLtf, 9 3 6 a BjgW&KwSEfcKSfJg 

19, ^[HftfcSMroffiiiS 2 2 6 Srf^»H-5©-e&5 ( 
[ 0 6 8 1 ] ifc, 9 3 6 b ttitfRS (»> 

fc J: v\ ffi«c*©ma#ttfiffif a «2 2 6«# 

[0 6 8 2] i 5 ftgWcffctlJI 2 2 6 i ififfl 

^S§|S9 3 6 ^ffi^-e§5 u 
[0 6 8 3] fc*J, =e=^-**»9 3 6H**aSi:ffl 

V\ ^e^^-^^ffl»/^/VtmS^9 3 6 a, & 
j|^9 3 6 b©5ti>4< i fe-*S:3g«1-5. 

[0 6 8 4] ^^A-2 1 fc'MMM^/^-fr 

^^fcAWLfefcOfefl^fttf iV^ t lit 5 

= ^-**»9 3 6 Sr«9fcK{3fi!l4fcil^«lU. 
[0 6 8 5] ; E=^'-**as 9 3 6 (1A^>"^^2 1 * 

^/■«^;K ECBii^/K DAPiS4/K T 
NSSSS^^/u, 3S^m«f g g^^;K DSM (1 
ftfcSL*- K) •'^^K fittiHtS] (VA) ^- KS^/< 
^/K IPS*- KSjj^*A\ ^'^ h*^ h*^^ 

qtl4ELj(^*A', LED**/^, 7°7Xv7K 
L'yyy^^^/K FEDi^;l/, PDPSS 

[0 6 8 6] fc4rxLtfTNjK^£^-!^/UT*tt, 
m« a B B lt^ff©$^=^^!9 3 6 ^ffMf 

&mmxh% 0 

[0 6 8 7] *~?~wim9 3 6 mw-tzmm 
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[0 6 8 8] $tc y r©*=^-^S|J9 3 6©StfiKl 

tfeft<, ea-7r^f SWSH^St (T'ns? 

y^wwj*? v4 ft nmmttmm. 

5* ■t^>'hg*igfitt > jg 10 

[0 6 8 9] ^^W^ll^/^^V— 

v^-vmxhv, J— ryy9y^*-KT?f±ro 

[0 6 9 0] #*9 1 2K:ttBI!!)*^-fyf- 
9 3 4tt^— r!/y^y^*-K«S (NB««) i / 

5 0 mi4a^^^2 1 1 ltsws©*^^** 

[0 6 9 1 ] a^©9J5 ^©^©Sfr&ttNW*- ^ 

5o NB*-Ktt#ftfc:&3feKS5^S£fcJfl^S. NB 
*- K-CttffiSS^SH^ffiot tHSSStKWLfc 

s r t 5©t^- y-^/^-^x-ffiffl u ^^o® 

B#IRI©ffiffl , Xf&*ltfjlffl±Sl*iJ«4V\ -JftttfcNB* 

-Kftsi±«Efflt5:Wft^t», atiiNw*^ 30 

iU y^ 9 3 4^^xo^itT^6tt 

fc©#NB*- K**t ftS J: 5 fc*JiM-5. 
[0 6 9 2] (091) ©«*Sieo»«i: LTtf *t 
®*)&x.x>(y l ?-9 3 5 *SHfUTV^5^i#*5. 

tz>Akiyt<o&m&4 8 0 0Kaa©**©ei:3i 

*fcM^T?tt6 5 0 0 kg«w6ifc3 B 40 
[0 6 9 3] Lfc#£oT, (09 1) 0)8jSgfi2 l£ 

■y y f - 9 3 5 srs^-rs c 1 1::* 9 feiBjtasi-cfcSffc 

[0 6 9 4] #y-7§)t> 5^9 3 5«efi«fijt 
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mm mmm 5 klt^s. s&k 

t. 5 -Sff t £ *B3t©T-e* t t ft 5 £ 

y^9 SSfc^l-SifcKi&^ftJBiJBIfcofcfct' 

[0 6 9 5] H^#^iii^&£§^^ J: 5 SSS^t 

ftlUHr, NW ; E~KtNB j e-Kt4r§]!)|ftx.5%A 
»fcNB*-K©B#ttm^&fi8fr\i*, 

[0 6 9 6] NW^KfcNB^KWfflDJftAttWfc 

ft 7-^ A-«ya s fit 1^ 5 *A 

T°fo<5„ N WT-01l^r - * Sr If y Mxfte £ Htftte* N B 

[ 0 6 9 7] rrTMftroiitilit^gSicNB*- 

^2 l^WJtAlttfeffi, H^-^A-2 lOfl^fttJ; 
9 a®l-S*H^I,x.S J; 5 !-N B *- K t NW*- 
Ki£#J!iSM:5. fjj?^x9 3 4 ft if 

0*-f y^TffS. 3-— f^^^V9 3 4>#LT^3 
JHrafc5VV±3S#y&»LTa»&-£coffllB©|& nb 

± o Tli^ y£«Htf*NW*- K i ft 3 <fc 5 KSfife L 
[0 6 9 8] S*o^tfta*b, m^#©8S^&g, A 

«3S^^gS)^tHL, MW^-KtNB^e-KiSr-ajd 
[0 6 9 9] ^©r t |±«S^*/I'*«SWT?*5 5 £3 
[0 7 0 0] (09 l) ttvftutyto^-ir — k. L 

xmmmyimtcmtixhz a Lvmm^mz 

ft?, (0 9 3) ©i5l»«*ICt) (0 9 4) 

(09 2) §©*J*l4®fflT?f 5. 

[0 7 0 1] (09 3) i;j3^T, 5 7-9 2 1#JR5 
#ft6>nfc^/^-9 1 5tCCJ^e9 3 2iSjg^$jix*3 
0, r©^E9 3 2^gfc^59 3 3iC#AUT@£t5 

[0 7 0 2] (09 5) it (09 3) ©M0Tfc5 o 

fc, ^Sft*l*I^03te©»l+*IS5Jfc1-3fcft5 7-l 
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fttVS. ?S3fclHM \ 8 a 147 ^ 

^^^X9 2 1 -CftWfjtl 8 b KSHfcSfK Si*X 
*}V2 1 [cAlff 5 0 «ijv<*/P2 1 f4Attt 1 8 b £ 
»au nw*-K©r#, -w|6:SL7fei 8 d«s«S#t 

HESltUfc^ 1 8 c tt£Z> n 1 8 b ttTOtfc 

ttfeajt-CfeoTtiiV^ 10 
[0 7 0 3] j?^/^2 1 ^¥j§iltttl©^£i4, g 
7^^)V2 1 ©gffifc^y? 7^ h 1 6 £Bfig1-5 0 /< 

izxvwz^mmmmhti, *t, Stents* 

ffiW4Ktfl5lb§M$bT^5 0 ifc, 3S#**1 1 

Zfioztfrx-zz. 

[0 704] (09 6) 14 (09 5) fO^T, «Jt* 

fi i*jfi3tas w«) ©s^tii«. 8ft** 1 1 20 

^f»i6fclt$nfc3fe(i3JSt3c^<0S*ffi (ME) H9 2 l 
a-«WT*K:«»*^*. (19 7) ©JtSfc**** 
SftW© 4. 5 K*tt*aS©»&-tt 2 &5^©;!»Sgt 9 
2 1 b£ffll\h,tf, mffftOftl 8 b S:Jgfiat?#5 a 

[0705] (H9 2) m9 3) mx-immms 2 

lttlofcLfc*. (098) ©45 W|ftiLTf>4 
V\ (0 9 8) K£^TI4, Wmik% 2 1 a ©;£,&{£ 
effi#t«ftH* 1 1 a £EE U KcftE 92lb«I 

mmmimt/tm 1 1 b&Kgi-5©^g#-e;b5 

mtPB^t5t«)1?tt*V\ £fc, ^Mi9 2 30 
1 a i 9 2 1 b ass^z^/i/ 2 1 ©S^I(S£ 1 / 2 -f 
O^mi-SWfifeT't) J: < , 9 2 1a (7>HgM®«$fc 9 2 1 

±m^wjj(niikmmm 921a, 921b -ejs^-r 
5) . Ammmv 2 1 a 1 9 2 1 b t©«£jgtii3gft 

[0706] (098) Qm&T-imm* 1 1 

a>ibffllf£JxSft©Sftte£i5©5fcfctC v ffltfffli^ 
>X7 9 5 SrEfiLT^S. *fc, %feffi&9 2 1 14ft 40 
iBS:^rt-5JS[«iE«»J;5l-®^L-Cv^^, (09 5 
(b) ) <D£5\Z7U*MkLX¥ftmmi$,LXbJL 

[0 7 0 7] ?§ft*!* 1 1 a t 1 1 b t&Vjk 

*TLTf>J:v\i«, SSt^iSi)f^$*t:t)iv\ 

SBtt / >ft<it3 0HzJJl±t1-5 o 3 0Hz£l±"CHt 
7JJ y*aS3S4+5A>fc-e*)5. 
[0 7 0 8] (09 9) tt 1 O0#3fe** 1 ia»6>»w 

fiBtNfcS. (09 8) 1 1 a, llb©8B# 50 
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* (099) commas^ f)^tin^\ 
[0709] (0 9 9) \as\^x, ssjtsn^i ia*6ik 

W£ ttfcft 1 8 14 P B S 8 7 1 ©ft£$£E 8 7 2 XftM 
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(54) LUMINAIRE, VIDEO DISPLAY DEVICE, METHOD OF DRIVING VIDEO DISPLAY 
DEVICE, LIQUID CRYSTAL DISPLAY PANEL, METHOD OF MANUFACTURING LIQUID 
CRYSTAL DISPLAY PANEL, METHOD OF DRIVING LIQUID CRYSTAL DISPLAY PANEL, 
ARRAY SUBSTRATE, DISPLAY DEVICE, VIEWFINDER AND VIDEO CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED-" To provide a video display device which prevent a moving picture 
from blurring and to provide its related apparatuses. 

SOLUTION ; A backlight 16 is arranged on a backface of a video display device 21. A light guide 
plate 14 which constitutes the backlight 16 is comprised of a plurality of blocks. A white LED 11 
or R, G or B LED is arranged at the end of the light guide plate 14. This white LED turns on 
solely or as a group of plurahty of them, and positions of the white LED to turn on are scanned in 
synchronism with positions of the video display device 21 to write into an image. When re writing 
all pixel rows of the video display device 21, the white LEDs 11 that are located at the re-written 
pixel rows turn on after a predetermined time has passed, and an image is displayed. 



CLAIMS 



[Claim(s)] 

[Claim 1]A lighting system comprising: 
A light generating means of line form. 

A shading means which makes light emit to slit shape from said light generating means. 

A pivot means which rotates said light generating means or said shading means in a center of 

rotation. 

A light guide plate which carries out the light guide of the light emitted from said slit. 

[Claim 2]A lighting system which is provided with the following and characterized by a light 
emitting device which generates monochromatic light approaching, and arranging and 
constituting said light generating means. 
A light guide plate. 

A light generating means arranged on said light guide plate at matrix form. 

A light diffusing means formed or arranged in a light emitting surface of said light guide plate. 

[Claim 3]A lighting system which is provided with the following and characterized by a light 
emitting device which generates monochromatic light approaching, and arranging and 
constituting said light generating means. 

Alight guide plate constituted by dividing two or more shielding bodies or reflectors. 

A light generating means formed or arranged at each of said divided light guide plate. 

A light diffusing means formed or arranged in a light emitting surface of said light guide plate. 

[Claim 4]A graphic display device comprising: 

Claim 1 to one of the lighting systems according to claim 3. 

A liquid crystal display panel which modulates emitted light from said lighting system. 

[Claim 5]A liquid crystal display panel which is provided with the following and characterized by 

a field in which said crevice of said 1st substrate was formed, and a field in which said pixel of 

said 2nd substrate was formed having countered. 

The 1st substrate with which a crevice was formed in matrix form. 

A black matrix formed in said crevice. 

The 2nd substrate with which a pixel was formed in matrix form. 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate. 

[Claim 6] A liquid crystal display panel, wherein had the following, a field in which said crevice of 
said 1st substrate was formed, and a field in which said pixel of said 2nd substrate was formed 
have countered, a smoothing film is formed on said black matrix and a counterelectrode is formed 
on said smoothing film. 

The 1st substrate with which a crevice was formed in matrix form- 
A black matrix formed in said crevice. 

The 2nd substrate with which a pixel was formed in matrix form. 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate. 

[Claim 7]A manufacturing method of a liquid crystal display panel characterized by comprising 
the following. 

The 1st substrate with a light transmittance state. 

The 1st process of a picture element electrode possessing the 2nd substrate formed in matrix form, 



and forming a crevice in matrix form at said 1st substrate. 

The 2nd process of forming in said crevice a metal thin film which has silver or aluminum. 
The 3rd process of forming a smoothing film which has a light transmittance state on said thin 
film, and the 4th process that makes a liquid crystal pinch between said 1st substrate and said 
2nd substrate. 

[Claim 8]A liquid crystal display panel which is provided with the following and characterized by 

a field in which said crevice of said 1st substrate was formed, and a field in which said pixel of 

said 2nd substrate was formed having countered. 

The 1st substrate with which a crevice was formed in matrix form. 

A black matrix formed in said crevice. 

An additional capacitor formed in said 1st substrate. 

A liquid crystal layer pinched between a terminal area which connects the 2nd substrate with 
which a pixel was formed in matrix form, and said additional capacitor and said picture element 
electrode, and said 1st substrate and the 2nd substrate. 

[Claim 9]A lighting system comprising: 
The 1st light guide plate. 

The 1st luminescent means that inputs light flux into said 1st light guide plate. 
The 2nd light guide plate. 

The 2nd luminescent means that inputs fight flux into said 2nd light guide plate, and a control 
means which controls turning on and off of said 1st luminescent means and said 2nd luminescent 
means. 

[Claim 10]A graphic display device comprising: 
The 1st light guide plate. 

The 1st luminescent means that inputs light flux into said 1st light guide plate. 
The 2nd light guide plate. 

The 2nd luminescent means that inputs light flux into said 2nd light guide plate, and a control 
means which controls turning on and off of said 1st luminescent means and said 2nd luminescent 
means, A liquid crystal display panel arranged at the optical outgoing radiation side of a light 
diffusing means arranged in each light emitting surface of said 1st light guide plate and the 2nd 
light guide plate, and said light diffusing means. 

[Claim ll] A drive method of a graphic display device using the graphic display device according to 
claim 10 characterized by comprising the following. 

A process of turning on said 1st luminescent means in 1st hour that is rewriting a picture in the 
upper half of a screen. 

A process of turning on said 2nd luminescent means in 2nd hour that is rewriting a picture in the 
lower half of a screen. 

[Claim 12]A graphic display device comprising: 
A light guide plate. 

The 1st luminescent means arranged or formed in an upper bed part of said fight guide plate. 
The 2nd luminescent means arranged or formed in a lower end part of said light guide plate. 
A liquid crystal display panel arranged at the optical outgoing radiation side of a control means 
which controls turning on and off of said 1st luminescent means and said 2nd luminescent means, 
a light diffusing means arranged in a light emitting surface of said light guide plate, and said 



light diffusing means. 



[Claim 13] A drive method of a graphic display device which is provided with the following and 
characterized by making said 1st luminescent means and said 2nd luminescent means turn on by 
turns in said one process. 

An OFF process of being a drive method of a graphic display device using the graphic display 
device according to claim 12, and making said 1st and 2nd luminescent means into an OFF state 
in 1st hour that is rewriting a screen of a liquid crystal display panel. 

An one process of making said 1st or 2nd luminescent means into an ON state in 2nd hour that is 
not rewriting a screen of a liquid crystal display panel. 

[Claim 14]A graphic display device comprising: 

The 1st liquid crystal display panel that has an electrode of stripe shape. 
The 2nd liquid crystal display panel that displays an image. 

Alight diffusing means arranged between said 1st liquid crystal display panel and said 2nd liquid 
crystal display panel. 

[Claim 15] A liquid crystal display panel comprising: 
The 1st substrate that has an electrode of stripe shape. 
The 2nd substrate that has a picture element electrode. 
The 3rd electrode that has a function of a counterelectrode. 

The 1st liquid crystal layer that has polymers pinched between an electrode of said stripe shape, 
and said 3rd electrode, and a liquid crystal element, and the 2nd liquid crystal layer pinched 
between said picture element electrode and said 3rd electrode. 

[Claim 16]A graphic display device comprising: 
The 1st substrate that has an electrode of stripe shape. 
The 2nd substrate that has a picture element electrode. 
The 3rd electrode that has a function of a counterelectrode. 

The 1st liquid crystal layer that has polymers pinched between an electrode of said stripe shape, 
and said 3rd electrode, and a liquid crystal element, The 2nd liquid crystal layer pinched between 
said picture element electrode and said 3rd electrode, a back light arranged at said 1st substrate 
side, the 1st driver circuit that impresses a video signal to said picture element electrode, and the 
2nd driver circuit that impresses driver voltage to an electrode of said stripe shape. 

[Claim 17]It is a drive method of a graphic display device using the graphic display device 

according to claim 16, A drive method of a graphic display device having a process of impressing 

voltage to the 1st liquid crystal layer corresponding to said part, and entering light of said back 

light into said 1st liquid crystal layer after rewriting a picture of said 2nd liquid crystal layer. 

[Claim 18]A lighting system comprising: 

The 1st substrate that has a matrix form electrode. 

The 2nd substrate that has a common electrode. 

A light modulation layer pinched between an electrode of said matrix form, and said common 
electrode. 

[Claim 19]The lighting system according to claim 18, wherein said light modulation layer is a 
polymers distribution liquid crystal layer or a TN liquid crystal layer. 



[Claim 20]A lighting system which is provided with the following and characterized by width of an 
electrode of said stripe shape being narrow in the center section, and being wide at a vertical 
section. 

The 1st substrate that has an electrode of stripe shape. 
The 2nd substrate that has a common electrode. 

A light modulation layer pinched between an electrode of said matrix form, and said common 
electrode. 

[Claim 21] A lighting system which is provided with the following and characterized by what a size 
of said matrix form electrode has in a center section of said 1st substrate being small, and a thing 
in a periphery being large. 

The 1st substrate that has a matrix form electrode. 
The 2nd substrate that has a common electrode. 

A light modulation layer pinched between an electrode of said matrix form, and said common 
electrode. 

[Claim 22] A lighting system illuminating a liquid crystal display panel of one sheet in a lighting 
system which has two or more lighting fields by making said lighting field turn on or switch off 
individually in plural fields. 
[Claim 23]A graphic display device comprising: 

A lighting system which has a lighting field of two or more stripe shape. 

A liquid crystal display panel which has a pixel row of 1 for a lighting field of said stripe shape, 
the same number, or an integer. 

[Claim 24]A drive method of a graphic display device using the graphic display device according to 
claim 23 characterized by comprising the following. 

A process of turning on a lighting field of the odd-numbered stripe shape in an odd number field. 
A process of turning on a lighting field of the even-numbered stripe shape in an even number 
field. 

[Claim 25]A graphic display device comprising: 

A liquid crystal display panel which has the image display region divided into two or more fields. 
A lighting system which has the lighting field divided into two or more fields. 

[Claim 26]A drive method of a graphic display device using the graphic display device according to 
claim 25 characterized by comprising the following. 

Aprocess of turning on a lighting field located in the oddth in the 1st predetermined field. 
A process of turning on a lighting field located in the eventh in said 1st field. 

[Claim 27]A drive method of a graphic display device which is a drive method of a graphic display 
device using the graphic display device according to claim 25, and is characterized by having a 
process of changing said lighting area size actively, with display image data. 
[Claim 28]A drive method of a graphic display device provided with a process of being a drive 
method of a graphic display device using the graphic display device according to claim 25, and 
generating two lighting fields at identical time. 

[Claim 29] A drive method of a graphic display device using the graphic display device according to 
claim 25 characterized by comprising the following. 
An image display state. 



A process of performing a full black displaying condition by turns. 

[Claim 30] A graphic display device comprising: 

The 1st substrate with which a pixel was formed in matrix form. 

The 2nd substrate with which a counterelectrode was formed. 

A liquid crystal layer pinched between said 1st substrate and said 2nd substrate. 

An opposite signal apply means which impresses a signal which makes a display screen a black 

display to said counterelectrode. 

[Claim 3l]A graphic display device comprising: 

The 1st substrate with which a pixel was formed in matrix form. 

The 2nd substrate with which a counterelectrode of two or more stripe shape formed in the 
direction of a pixel row of said pixel was formed. 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate. 

[Claim 32]A graphic display device comprising: 
A picture element electrode formed in matrix form. 

The 1st substrate that has two or more stripe like electrodes formed in the direction of a pixel row 
of said picture element electrode. 

The 2nd substrate with which a counterelectrode was formed. 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate. 

[Claim 3 3] Have the following and a gate terminal of said 1st thin film transistor element is 
connected to said 1st gate signal line, A source terminal of said 1st thin film transistor element is 
connected to said source signal line, A drain terminal of said 1st thin film transistor element is 
connected to said picture element electrode, A gate terminal of said 2nd thin film transistor 
element is connected to said 2nd gate signal line, A liquid crystal display panel, wherein a source 
terminal of said 2nd thin film transistor element is connected to said source signal line and a 
drain terminal of said 2nd thin film transistor element is connected to said picture element 
electrode. 

A picture element electrode arranged at matrix form. 

The 1st thin film transistor element that impresses a signal to said picture element electrode, and 
the 2nd thin film transistor element. 

A source signal line arranged between said picture element electrodes. 

The 1st gate signal line arranged between said picture element electrodes, and the 2nd gate 
signal line arranged between said picture element electrodes, A source driver which impresses a 
video signal to said source signal line, the 1st gate driver that impresses on-off voltage to the 1st 
gate signal line, and the 2nd gate driver that impresses on-off voltage to the 2nd gate signal line. 

[Claim 34] A drive method of a liquid crystal display panel using the liquid crystal display panel 
according to claim 33 characterized by comprising the following. 

A process of making said 2nd thin film transistor element into an ON state at a blanking period of 
a video signal. 

A process of making said 1st thin film transistor element into an ON state during the data of a 
video signal. 

[Claim 35]Have the following and a gate terminal of said 1st thin film transistor element is 
connected to said 1st gate signal line, A source terminal of said 1st thin film transistor element is 



connected to said source signal line, A drain terminal of said 1st thin film transistor element is 
connected to said picture element electrode, A gate terminal of said 2nd thin film transistor 
element is connected to said 2nd gate signal line, A liquid crystal display panel, wherein a source 
terminal of said 2nd thin film transistor element is connected to said common signal lines and a 
drain terminal of said 2nd thin film transistor element is connected to said picture element 
electrode. 

A picture element electrode arranged at matrix form. 

The 1st thin film transistor element that impresses a signal to said picture element electrode, and 
the 2nd thin film transistor element. 

A source signal line arranged between said picture element electrodes. 

The 1st gate signal hue arranged between said picture element electrodes, and the 2nd gate 
signal line arranged between said picture element electrodes, Common signal lines arranged 
between said picture element electrodes, and a source driver which impresses a video signal to 
said source signal line, A reset driver which impresses a signal to said common signal lines, the 
1st gate driver that impresses on-off voltage to said 1st gate signal line, and the 2nd gate driver 
that impresses on-off voltage to said 2nd gate signal line. 

[Claim 36]Have the following and a gate terminal of said 1st thin film transistor element is 
connected to said 1st gate signal line, A source terminal of said 1st thin film transistor element is 
connected to said 1st source signal line, A drain terminal of said 1st thin film transistor element is 
connected to said picture element electrode, A gate terminal of said 2nd thin film transistor 
element is connected to said 2nd gate signal line, A liquid crystal display panel, wherein a source 
terminal of said 2nd thin film transistor element is connected to said 2nd source signal line and a 
drain terminal of said 2nd thin film transistor element is connected to said picture element 
electrode. 

A picture element electrode arranged at matrix form. 

The 1st thin film transistor element that impresses a signal to said picture element electrode, and 
the 2nd thin film transistor element. 

A source signal line arranged between said picture element electrodes. 

The 1st gate signal line arranged between said picture element electrodes, and the 2nd gate 
signal line arranged between said picture element electrodes, Common signal lines arranged 
between said picture element electrodes, and the 1st source driver that impresses a video signal 
to the 1st source signal line, The 2nd source driver that impresses a video signal to the 2nd source 
signal line, a reset driver which impresses a signal to common signal lines, the 1st gate driver 
that impresses on-off voltage to the 1st gate signal line, and the 2nd gate driver that impresses 
on-off voltage to the 2nd gate signal fine. 

[Claim 37]A graphic display device comprising: 

The 1st arithmetic processing means into which rise voltage and amplitude of a video signal 
which a video signal has, and which are impressed to a liquid crystal display panel based on at 
least one luminance data among average luminance of a screen, maximum luminance, and 
minimum luminance are changed. 

The 2nd arithmetic processing means into which voltage which said video signal has, and which is 
impressed to a fighting system based on at least one luminance data among average luminance of 
a screen, maximum luminance, and minimum luminance is changed. 

[Claim 38]An array substrate, wherein it has the following, said viewing area uses amorphous 
silicon membrane as semiconductor membrane, a transistor element is formed, a periphery uses a 



polysilicon thin film as semiconductor membrane and a transistor element is formed. 
A viewing area. 

The 1st and the 2nd SOSUDO ripe circuit which were formed in a periphery of said viewing area 
by polysilicon technology. 

[Claim 3 9] A viewfinder comprising: 
A light generating means. 
An integrator lens. 

A polarized light conversion means which carries out polarization conversion of the light from 
said light generating means. 

A magnifying lens expands a display image of a liquid crystal display panel and said liquid crystal 
display panel, and make it an observer catch sight of. 

[Claim 40]A video camera comprising: 

The graphic display device according to claim 4. 

An imaging means. 

[Claim 41] A graphic display device comprising: 
A liquid crystal display panel. 
A circular transparent member. 

Optical coupling material which carries out optical coupling of said transparent member and the 
display screen of said liquid crystal display panel. 

[Claim 42] A liquid crystal display panel which is provided with the following and characterized by 
a field where said microlens array of said 1st substrate has been arranged, and a field in which 
said pixel of said 2nd substrate was formed having countered. 
The 1st substrate. 

The 2nd substrate that has a reflector periodic as a lot for three pixels. 
A microlens array arranged in said 1st substrates face. 

A liquid crystal layer ****(ed) between said 1st substrate and the 2nd substrate. 

[Claim 43] A display, wherein it has the following, said prism plate inclines to a predetermined 
angle to a direction which intersects perpendicularly with a plane direction of said liquid crystal 
panel and an air gap is formed. 
A liquid crystal display panel. 

Aprism plate arranged in a light incidence face of said liquid crystal display panel. 

[Claim 44]A lighting system comprising: 

The 1st transparent block that has a parabolic reflector. 

The 2nd transparent block of the shape of a wedge arranged in a light emitting surface of said 1st 
transparent block. 

A light emitting device arranged near the abbreviated focus of said transparent block. 

[Claim 45]A viewfinder comprising: 

The lighting system according to claim 44. 

A liquid crystal display panel. 

A magnifying lens expands a display image of said liquid crystal display panel, and make it an 
observer catch sight of. 



[Claim 46]A viewfinder comprising: 
A light emitting device. 

The 1st transparent block that has an inclined part of a critical angle which carries out total 
internal reflection of the light from said light emitting device. 

He would like to set and arrange few air gaps at said inclined part, and it is the rust-like 2nd 
transparent block. 

A reflection type display panel arranged at the whole surface of said 1st transparent block. 

[Claim 47]A viewfinder which is provided with the following and characterized by entering into 
said display panel after carrying out total internal reflection of the light from said light emitting 
device in one aspect of said transparent block. 
A reflection type display panel. 

A transparent block arranged in a light incidence face of said reflection type display panel. 
A light emitting device. 

[Claim 48]A program recording medium characterized by reading being possible by computer 
which recorded a program and/or data for performing a function of all or a part of means [ all or a 
part of] of the lighting systems according to claim 9 or 22 by computer. 

[Claim 49]A program recording medium characterized by reading being possible by computer 
which recorded a program and/or data for performing a function of all or a part of means [ all or a 
part of] of the graphic display devices according to claim 10, 12, or 37 by computer. 
[Claim 50], Recorded a program and/or data for making either of claims 11, 13, 17, 24, 26-29 
perform operation of all or a part of processes [ all or a part of ] of drive methods of a graphic 
display device of a statement by computer. A program recording medium characterized by reading 
being possible by computer. 

[Claim 5l]A program recording medium characterized by reading being possible by computer 
which recorded a program and/or data for performing operation of all or a part of processes [ all or 
a part of] of drive methods of the liquid crystal display panel according to claim 34 by computer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]A lighting system of the display panel in which this invention carries out 
image quality improvement, such as an animation Japanese quince, and a graphic display device 
using it, It is related with a direct viewing type display, a personal digital assistant, a viewfinder, 
a video camera, a projection type display, etc. using the display panel and these which can display 
a good picture also with a direct viewing type or a reflection type. 
[0002] 

[Description of the Prior Art]Small size and since [ lightweight and ] there is little power 
consumption, many displays to a portable equipment etc. using a liquid crystal display panel are 
adopted. In recent years, it is adopted also as a liquid-crystal-display monitor, and the commercial 
scene is expanded. The image quality improvement of a liquid crystal display panel progresses, 



and even the level which is satisfactory practically has been carrying out the same as the above in 

the still picture. 

[0003] 

[Problem(s) to be Solved by the Invention] If an animation is displayed on a liquid crystal display 
panel, ****** of a picture will appear. This ****** will mean the phenomenon in which a gray 
shadow appears behind a white ball, if a white ball moves, for example to a black background 
picture. On these specifications, the state where ****** has occurred in this way is called an 
animation Japanese quince. 

[0004]It is thought that the cause which an animation Japanese quince generates is divided 
greatly, and there are two. The 1st cause is the response of a liquid crystal. Time which added 
standup time (time taken for transmissivity to make the maximum 100% from 0%, and to be 90%), 
and falling time (time taken to become the transmissivity of 10% from 100% of maximum 
transmittances) in the case of the twist pneumatic (TN) liquid crystal (henceforth) this 
build-up-time + falling time - the inside of response time " calling - it is 50 - 80msec. 
[0005]There is also liquid crystal mode with quick response time. It is a strong dielectric liquid 
crystal. However, this liquid crystal cannot perform a gradation display. In addition, an 
antiferroelectric liquid crystal and the liquid crystal of an OCB mode are high speeds. The 1st 
cause can be coped with if these high-speed liquid crystal materials or modes are used. 
[0006]The 2nd cause is that the transmissivity of each pixel changes to the field or a frame 
synchronously. For example, the transmissivity of a certain pixel is a fixed value between the 1st 
field (frame). That is, the potential of a picture element electrode is rewritten by every 1 field 
(frame), and the transmissivity of a liquid crystal layer changes. Therefore, if human being sees 
the picture of a liquid crystal display panel, with the persistence characteristic of an eye, a display 
image will seem to change slowly and an animation Japanese quince will occur. 
[0007]On these specifications, time until the cycle, i.e., the potential of arbitrary stroke matter, 
which writes and changes one screen is rewritten next is called the field or a frame. 
[0008]Displays, such as CRT, scan a phosphor face with an electron gun, and display a picture. 
Therefore, in the period of the 1 field (one frame), each pixel is displayed only the time of musec 
order. 

[0009]It is based on the persistence characteristic of human being's eye that get it blocked and it 
seems that the picture is displayed continuously during the 1 field (frame). That is, in CRT, 
almost all time is a black display and each pixel is turned on only at the time of the order of musec 
(display). The displaying condition of this CRT displays the animation good. It is because almost 
all time is a black display, so a picture looks discontinuous and an animation Japanese quince 
does not occur. However, in a liquid crystal display panel, since the picture is held during the 1 
field, an animation Japanese quince is generated. 

[00 10] A lighting system which this invention was made in view of the above technical problems, 
and an animation Japanese quince does not generate, It aims at providing the manufacturing 
method of the drive method of a graphic display device and a graphic display device, a liquid 
crystal display panel, and a liquid crystal display panel, the drive method of a liquid crystal 
display panel, an array substrate, a display, a viewfinder, and a video camera. 
[0011] 

[Means for Solving the Problem]A lighting system this invention is characterized by that 
comprises the following in order to attain the above-mentioned purpose. 
A light generating means of line form. 

A shading means which makes light emit to slit shape from said light generating means. 

A pivot means which rotates said light generating means or said shading means in a center of 

rotation. 



A light guide plate which carries out the light guide of the light emitted from said slit. 

[0012]A light generating means by which other this inventions have been arranged on a light 
guide plate and said light guide plate at matrix form, Providing a light diffusing means formed or 
arranged in a light emitting surface of said light guide plate, said light generating means is a 
lighting system, wherein a light emitting device which generates monochromatic light approaches 
and is arranged and constituted. 

[00 13] A light guide plate constituted by other this inventions dividing two or more shielding 
bodies or reflectors, Providing a light generating means formed or arranged at each of said 
divided light guide plate, and a light diffusing means formed or arranged in a light emitting 
surface of said light guide plate, said light generating means is a lighting system, wherein a light 
emitting device which generates monochromatic light approaches and is arranged and 
constituted. 

[0014]A graphic display device other this inventions are characterized by that comprises the 
following. 

Alighting system of above-mentioned this invention. 

A liquid crystal display panel which modulates emitted light from said lighting system. 

[0015]The 1st substrate with which a crevice was formed in matrix form as for other this 
inventions, A black matrix formed in said crevice, and the 2nd substrate with which a pixel was 
formed in matrix form, It is a liquid crystal display panel, wherein a field which possessed a liquid 
crystal layer pinched between said 1st substrate and the 2nd substrate and in which said crevice 
of said 1st substrate was formed, and a field in which said pixel of said 2nd substrate was formed 
have countered. 

[0016]The 1st substrate with which a crevice was formed in matrix form as for other this 
inventions, A black matrix formed in said crevice, and the 2nd substrate with which a pixel was 
formed in matrix form, A field which possessed a liquid crystal layer pinched between said 1st 
substrate and the 2nd substrate and in which said crevice of said 1st substrate was formed, It is a 
liquid crystal display panel, wherein a field in which said pixel of said 2nd substrate was formed 
has countered, a smoothing film is formed on said black matrix and a counterelectrode is formed 
on said smoothing film. 

[0017]A manufacturing method of a liquid crystal display panel other this inventions are 
characterized by that comprises the following. 
The 1st substrate with a light transmittance state. 

The 1st process of a picture element electrode possessing the 2nd substrate formed in matrix form, 
and forming a crevice in matrix form at said 1st substrate. 

The 2nd process of forming in said crevice a metal thin film which has silver or aluminum. 
The 3rd process of forming a smoothing film which has a light transmittance state on said thin 
film, and the 4th process that makes a liquid crystal pinch between said 1st substrate and said 
2nd substrate. 

[0018]The 1st substrate with which a crevice was formed in matrix form as for other this 
inventions, A black matrix formed in said crevice, and an additional capacitor formed in said 1st 
substrate, A terminal area which connects the 2nd substrate with which a pixel was formed in 
matrix form, and said additional capacitor and said picture element electrode, It is a liquid crystal 
display panel, wherein a field which possessed a liquid crystal layer pinched between said 1st 
substrate and the 2nd substrate and in which said crevice of said 1st substrate was formed, and a 
field in which said pixel of said 2nd substrate was formed have countered. 



[0019]A lighting system other this inventions are characterized by that comprises the following. 
The 1st light guide plate. 

The 1st luminescent means that inputs light flux into said 1st light guide plate. 
The 2nd light guide plate. 

The 2nd luminescent means that inputs light flux into said 2nd light guide plate, and a control 
means which controls turning on and off of said 1st luminescent means and said 2nd luminescent 
means. 

[0020]A graphic display device other this inventions are characterized by that comprises the 
following. 

The 1st light guide plate. 

The 1st luminescent means that inputs light flux into said 1st light guide plate. 
The 2nd light guide plate. 

The 2nd luminescent means that inputs light flux into said 2nd light guide plate, and a control 
means which controls turning on and off of said 1st luminescent means and said 2nd luminescent 
means, A liquid crystal display panel arranged at the optical outgoing radiation side of a light 
diffusing means arranged in each light emitting surface of said 1st light guide plate and the 2nd 
light guide plate, and said light diffusing means. 

[002 l]A drive method of a graphic display device using a graphic display device of this invention 
other this inventions are characterized by that a drive method of a graphic display device 
comprises the following. 

A process of turning on said 1st luminescent means in 1st hour that is rewriting a picture in the 
upper half of a screen. 

A process of turning on said 2nd luminescent means in 2nd hour that is rewriting a picture in the 
lower half of a screen. 

[0022]A graphic display device other this inventions are characterized by that comprises the 

following. 

Light guide plate. 

The 1st luminescent means arranged or formed in an upper bed part of said light guide plate. 
The 2nd luminescent means arranged or formed in a lower end part of said light guide plate. 
A liquid crystal display panel arranged at the optical outgoing radiation side of a control means 
which controls turning on and off of said 1st luminescent means and said 2nd luminescent means, 
a light diffusing means arranged in a light emitting surface of said light guide plate, and said 
light diffusing means. 

[002 3] In 1st hour that other this inventions are the drive methods of a graphic display device 
which used a graphic display device of this invention, and is rewriting a screen of a liquid crystal 
display panel. In 2nd hour that is not rewriting an OFF process of making said 1st and 2nd 
luminescent means into an OFF state, and a screen of a liquid crystal display panel. It has an one 
process of making said 1st or 2nd luminescent means into an ON state, and is a drive method of a 
graphic display device making said 1st luminescent means and said 2nd luminescent means turn 
on by turns in said one process. 

[0024]A graphic display device other this inventions are characterized by that comprises the 
following. 

The 1st liquid crystal display panel that has an electrode of stripe shape. 
The 2nd liquid crystal display panel that displays an image. 



A light diffusing means arranged between said 1st liquid crystal display panel and said 2nd liquid 
crystal display panel. 

[0025]A liquid crystal display panel other this inventions are characterized by that comprises the 
following. 

The 1st substrate that has an electrode of stripe shape. 
The 2nd substrate that has a picture element electrode. 
The 3rd electrode that has a function of a counterelectrode. 

The 1st liquid crystal layer that has polymers pinched between an electrode of said stripe shape, 
and said 3rd electrode, and a liquid crystal element, and the 2nd liquid crystal layer pinched 
between said picture element electrode and said 3rd electrode. 

[0026]A graphic display device other this inventions are characterized by that comprises the 
following. 

The 1st substrate that has an electrode of stripe shape. 
The 2nd substrate that has a picture element electrode. 
The 3rd electrode that has a function of a counterelectrode. 

The 1st liquid crystal layer that has polymers pinched between an electrode of said stripe shape, 
and said 3rd electrode, and a liquid crystal element, The 2nd liquid crystal layer pinched between 
said picture element electrode and said 3rd electrode, a back light arranged at said 1st substrate 
side, the 1st driver circuit that impresses a video signal to said picture element electrode, and the 
2nd driver circuit that impresses driver voltage to an electrode of said stripe shape. 

[0027]Other this inventions are the drive methods of a graphic display device which used a 
graphic display device of above-mentioned this invention, After rewriting a picture of said 2nd 
liquid crystal layer, it is a drive method of a graphic display device provided with a process of 
impressing voltage to the 1st liquid crystal layer corresponding to said part, and entering light of 
said back light into said 1st liquid crystal layer. 

[0028]A lighting system other this inventions are characterized by that comprises the following. 
The 1st substrate that has a matrix form electrode. 
The 2nd substrate that has a common electrode. 

A light modulation layer pinched between an electrode of said matrix form, and said common 
electrode. 

[0029]Other this inventions are above-mentioned this inventions, wherein said light modulation 
layer is a polymers distribution liquid crystal layer or a TN liquid crystal layer. 
[0030]The 1st substrate with which other this inventions have an electrode of stripe shape and 
the 2nd substrate that has a common electrode, A light modulation layer pinched between an 
electrode of said matrix form and said common electrode is provided, and width of an electrode of 
said stripe shape is narrow in the center section, and it is a lighting system characterized by a 
large thing by a vertical section. 

[003l]The 1st substrate with which other this inventions have a matrix form electrode, What 
possesses a light modulation layer pinched between the 2nd substrate that has a common 
electrode, and an electrode of said matrix form and said common electrode, and a size of said 
matrix form electrode has in a center section of said 1st substrate is small, and a thing in a 
periphery is a lighting system characterized by a large thing. 

[0032]In a lighting system which has two or more lighting fields, other this inventions are plural 



fields and are lighting systems illuminating a liquid crystal display panel of one sheet by making 
said lighting field turn on or switch off individually. 

[0033]A graphic display device other this inventions are characterized by that comprises the 
following. 

A lighting system which has a lighting field of two or more stripe shape. 

A liquid crystal display panel which has a pixel row of 1 for a lighting field of said stripe shape, 
the same number, or an integer. 

[0034]A drive method of a graphic display device using a graphic display device of 
above-mentioned this invention other this inventions are characterized by that a drive method of 
a lighting system comprises the following. 

Aprocess of turning on a lighting field of the odd-numbered stripe shape in an odd number field. 
A process of turning on a lighting field of the even-numbered stripe shape in an even number 
field. 

[003o]A graphic display device other this inventions are characterized by that comprises the 
following. 

A liquid crystal display panel which has the image display region divided into two or more fields. 
A lighting system which has the lighting field divided into two or more fields. 

[0036]A drive method of a graphic display device using a graphic display device of 
above-mentioned this invention other this inventions are characterized by that a drive method of 
a graphic display device comprises the following. 

Aprocess of turning on a lighting field located in the oddth in the 1st predetermined field. 
Aprocess of turning on a lighting field located in the eventh in said 1st field. 

[0037]Other this inventions are the drive methods of a graphic display device which used a 
graphic display device of above-mentioned this invention, and are the drive methods of a graphic 
display device having a process of changing said lighting area size actively, with display image 
data. 

[0038]Other this inventions are the drive methods of a graphic display device which used a 
graphic display device of above-mentioned this invention, and are the drive methods of a graphic 
display device provided with a process of generating two lighting fields at identical time. 
[0039]A drive method of a graphic display device using a graphic display device of 
above-mentioned this invention other this inventions are characterized by that a drive method of 
a graphic display device comprises the following. 
Image display state. 

Aprocess of performing a full black displaying condition by turns. 

[0040]A graphic display device other this inventions are characterized by that comprises the 
following. 

The 1st substrate with which a pixel was formed in matrix form. 

The 2nd substrate with which a counterelectrode was formed. 

A liquid crystal layer pinched between said 1st substrate and said 2nd substrate. 

An opposite signal apply means which impresses a signal which makes a display screen a black 

display to said counterelectrode. 

[0041]A graphic display device other this inventions are characterized by that comprises the 



following. 

The 1st substrate with which a pixel was formed in matrix form. 

The 2nd substrate with which a counterelectrode of two or more stripe shape formed in the 
direction of a pixel row of said pixel was formed. 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate. 

[0042]A graphic display device other this inventions are characterized by that comprises the 
following. 

A picture element electrode formed in matrix form. 

The 1st substrate that has two or more stripe like electrodes formed in the direction of a pixel row 
of said picture element electrode. 

The 2nd substrate with which a counterelectrode was formed. 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate. 

[0043]A picture element electrode in which other this inventions have been arranged at matrix 
form, and the 1st thin film transistor element that impresses a signal to said picture element 
electrode and the 2nd thin film transistor element, A source signal line arranged between said 
picture element electrodes, and the 1st gate signal line arranged between said picture element 
electrodes, The 2nd gate signal line arranged between said picture element electrodes, and a 
source driver which impresses a video signal to said source signal line, The 1st gate driver that 
impresses on-off voltage to the 1st gate signal line, The 2nd gate driver that impresses on-off 
voltage to the 2nd gate signal line is provided, A gate terminal of said 1st thin film transistor 
element is connected to said 1st gate signal line, A source terminal of said 1st thin film transistor 
element is connected to said source signal line, A drain terminal of said 1st thin film transistor 
element is connected to said picture element electrode, A gate terminal of said 2nd thin film 
transistor element is connected to said 2nd gate signal line, It is a liquid crystal display panel, 
wherein a source terminal of said 2nd thin film transistor element is connected to said source 
signal line and a drain terminal of said 2nd thin film transistor element is connected to said 
picture element electrode. 

[0044]A drive method of a video display panel using a liquid crystal display panel of 
above-mentioned this invention other this inventions are characterized by that a drive method of 
a liquid crystal display panel comprises the following. 

A process of making said 2nd thin film transistor element into an ON state at a blanking period of 
a video signal. 

A process of making said 1st thin film transistor element into an ON state during the data of a 
video signal. 

[0045]A picture element electrode in which other this inventions have been arranged at matrix 
form, and the 1st thin film transistor element that impresses a signal to said picture element 
electrode and the 2nd thin film transistor element, A source signal line arranged between said 
picture element electrodes, and the 1st gate signal line arranged between said picture element 
electrodes, The 2nd gate signal line arranged between said picture element electrodes, and 
common signal lines arranged between said picture element electrodes, A source driver which 
impresses a video signal to said source signal line, and a reset driver which impresses a signal to 
said common signal lines, The 1st gate driver that impresses on-off voltage to said 1st gate signal 
line, The 2nd gate driver that impresses on-off voltage to said 2nd gate signal line is provided, A 
gate terminal of said 1st thin film transistor element is connected to said 1st gate signal line, A 
source terminal of said 1st thin film transistor element is connected to said source signal fine, A 



drain terminal of said 1st thin film transistor element is connected to said picture element 
electrode, a gate terminal of said 2nd thin film transistor element is connected to said 2nd gate 
signal line, and a source terminal of said 2nd thin film transistor element is connected to said 
common signal lines, A drain terminal of said 2nd thin film transistor element is a liquid crystal 
display panel connecting to said picture element electrode. 

[0046]A picture element electrode in which other this inventions have been arranged at matrix 
form, and the 1st thin film transistor element that impresses a signal to said picture element 
electrode and the 2nd thin film transistor element, A source signal fine arranged between said 
picture element electrodes, and the 1st gate signal line arranged between said picture element 
electrodes, The 2nd gate signal line arranged between said picture element electrodes, and 
common signal lines arranged between said picture element electrodes, The 1st source driver that 
impresses a video signal to the 1st source signal line, The 2nd source driver that impresses a 
video signal to the 2nd source signal fine, A reset driver which impresses a signal to common 
signal lines, and the 1st gate driver that impresses on-off voltage to the 1st gate signal line, The 
2nd gate driver that impresses on-off voltage to the 2nd gate signal line is provided, A gate 
terminal of said 1st thin film transistor element is connected to said 1st gate signal line, A source 
terminal of said 1st thin film transistor element is connected to said 1st source signal fine, a drain 
terminal of said 1st thin film transistor element is connected to said picture element electrode, 
and a gate terminal of said 2nd thin film transistor element is connected to said 2nd gate signal 
line, It is a liquid crystal display panel, wherein a source terminal of said 2nd thin film transistor 
element is connected to said 2nd source signal line and a drain terminal of said 2nd thin film 
transistor element is connected to said picture element electrode. 

[0047jA graphic display device other this inventions are characterized by that comprises the 
following. 

The 1st arithmetic processing means into which rise voltage and amplitude of a video signal 
which a video signal has, and which are impressed to a liquid crystal display panel based on at 
least one luminance data among average luminance of a screen, maximum luminance, and 
minimum luminance are changed. 

The 2nd arithmetic processing means into which voltage which said video signal has, and which is 
impressed to a lighting system based on at least one luminance data among average luminance of 
a screen, maximum luminance, and minimum luminance is changed. 

[0048]Other this inventions possess a viewing area and the 1st and 2nd SOSUDO ripe circuits 
formed in a periphery of said viewing area by polysilicon technology, It is an array substrate, 
wherein said viewing area uses amorphous silicon membrane as semiconductor membrane, a 
transistor element is formed, a periphery uses a polysilicon thin film as semiconductor membrane 
and a transistor element is formed. 

[0049]A viewfinder other this inventions are characterized by that comprises the following. 
Light generating means. 
Integrator lens. 

A polarized fight conversion means which carries out polarization conversion of the light from 
said light generating means. 

A magnifying lens expands a display image of a liquid crystal display panel and said liquid crystal 
display panel, and make it an observer catch sight of. 

[0050]A video camera other this inventions are characterized by that comprises the following. 
A graphic display device of above-mentioned this invention. 
Imaging means. 



[005 1]A graphic display device other this inventions are characterized by that comprises the 
following. 

Liquid crystal display panel. 
A circular transparent member. 

Optical coupling material which carries out optical coupling of said transparent member and the 
display screen of said liquid crystal display panel. 

[0052]The 2nd substrate with which other this inventions have a reflector periodic as a lot for the 
1st substrate and three pixels, A field which possessed a liquid crystal layer ****(ed) between a 
microlens array, and said 1st substrate and the 2nd substrate which have been arranged in said 
1st substrates face and where said microlens array of said 1st substrate has been arranged, It is a 
liquid crystal display panel, wherein a field in which said pixel of said 2nd substrate was formed 
has countered. 

[0053]lt is a display, wherein other this inventions possess a liquid crystal display panel and a 
prism plate arranged in a light incidence face of said liquid crystal display panel, said prism plate 
inclines to a predetermined angle to a direction which intersects perpendicularly with a plane 
direction of said liquid crystal panel and an air gap is formed. 

[00 5 4] A lighting system other this inventions are characterized by that comprises the following. 
The 1st transparent block that has a parabolic reflector. 

The 2nd transparent block of the shape of a wedge arranged in a light emitting surface of said 1st 
transparent block. 

A light emitting device arranged near the abbreviated focus of said transparent block. 

[0055]A viewfinder other this inventions are characterized by that comprises the following. 
Alighting system of above-mentioned this invention. 
Liquid crystal display panel. 

A magnifying lens expands a display image of said liquid crystal display panel, and make it an 
observer catch sight of. 

[00 5 6] A viewfinder other this inventions are characterized by that comprises the following. 
Light emitting device. 

The 1st transparent block that has an inclined part of a critical angle which carries out total 
internal reflection of the light from said light emitting device. 

He would like to set and arrange few air gaps at said inclined part, and it is the rust-like 2nd 
transparent block. 

A reflection type display panel arranged at the whole surface of said 1st transparent block. 

[0057]Other this inventions possess a transparent block arranged in a light incidence face of a 
reflection type display panel and said reflection type display panel, and a light emitting device, 
and after carrying out total internal reflection of the light from said light emitting device in one 
aspect of said transparent block, it is a viewfinder entering into said display panel. 
[0058]Other this inventions are program recording media characterized by reading being possible 
by computer which recorded a program and/or data for performing a function of all or a part of 
means [ all or a part of] of lighting systems of above-mentioned this invention by computer. 
[0059]Other this inventions are program recording media characterized by reading being possible 
by computer which recorded a program and/or data for performing a function of all or a part of 
means [ all or apart of] of graphic display devices of above-mentioned this invention by computer. 



[0060]Other this inventions are program recording media characterized by reading being possible 
by computer which recorded a program and/or data for performing operation of all or a part of 
processes [ all or a part of] of drive methods of a graphic display device of above-mentioned this 
invention by computer. 

[0061]. Other this inventions recorded a program and/or data for performing operation of all or a 
part of processes [ all or a part of ] of drive methods of a liquid crystal display panel of 
above-mentioned this invention by computer. It is a program recording medium characterized by 
reading being possible by computer. 

[0062]ln order that above lighting systems or displays of this invention may solve an animation 
Japanese quince etc., they take a synchronization for timing which rewrites voltage of each pixel 
of a display panel, and a drive circuit which drives a back light, and perform image display. A back 
light unit (lighting system) can be located in a line in parallel, and arranges two or more light 
guide plates. 

[0063]White LED is attached to edge of a light guide plate. Construct and ** 3"4, and the light is 
made to switch on one by one, or every one of the white LED of this is made to turn on one by one. 
On the other hand, a position (voltage of a picture element electrode is rewritten) impressed to 
each pixel row of a liquid crystal display panel is also scanned. This scan and lighting of white 
LED take a synchronization. After a liquid crystal of a liquid crystal layer on a pixel which 
voltage was impressed by pixel and rewritten changes enough, it is made for a fluorescent tube to 
turn on LED of a light guide plate corresponding to the pixel row. 

[0064]Thus, a synchronization is taken for lighting timing of LED, and timing of voltage 
impressed to a liquid crystal display panel. That is, change of a liquid crystal irradiates only a 
field which changed enough from a back light, and displays a pixel. On the other hand, time which 
wants to display a pixel arises. For this reason, a displaying condition of CRT and same 
displaying condition are realizable. Therefore, an animation Japanese quince is improved. 
[0065] 

[Embodiment of the Inventionlln order that each drawing may draw an understanding easily in 
this specification, there are an abbreviation or/and a part which carried out scaling. For example, 
the cooling system (part) etc. are omitted in the projection type display of (drawing 59). The above 
thing is the same also to the following drawings. The part which attached the same number or the 
sign has a same or similar gestalt, material, a function, or operation. 

[0066] Even if the contents in particular explained with each drawing do not have a notice, they 
can be combined with other examples. For example, the lighting system of (drawing 1) can be 
used for the display of (drawing 93), and the display which combined the display panel of 
(drawing 27) and the lighting- system device of (drawing l) can be constituted. The lighting 
system of (drawing l) is also employable as the video camera of (drawing 91), etc. The PBS871 
grade of (drawing 99) can also be added to the display of (drawing 100). That is, the matter 
explained in each drawing and a specification about the display panel of this invention document, 
etc. can constitute the display etc. of the embodiment combined mutually, without explaining 
individually. 

[0067]Thus, even if not illustrated in particular in the specification, the matter, contents, and 
specification which were indicated or explained in the specification and the drawing can be 
combined mutually, and can be indicated as a claim. It is because it is impossible to describe all 
the combination on specifications etc. 

[0068]Therefore, the matter explained with the liquid crystal display panel is applicable to a 
viewfinder or a projection type display of this invention, etc. The matter explained with the 
lighting system is applicable to the direct viewing type of all the this inventions which use a 
lighting system, or a projected type display. It cannot be overemphasized that a drive method is 



applicable to each display panel and a display timely. The light emitting device of this invention is 
used, and even if it is a viewfinder of a gap, etc., it can constitute. It cannot be overemphasized 
that the display panel manufactured using the manufacturing method of the display panel of this 
invention is employable as any display. 

[0069]Hereafter, the display of this invention, etc. are explained one by one, referring to drawings 
etc. (Drawing l) shows the top view of the lighting system 16 of this invention. The light guide 
plate (light guide member) 14 comprises organic resin or glass substrates, such as an acrylic resin 
and polycarbonate resin, etc. 

[00 70] Although the number of a light guide plate is influenced by the size of the display panel 
which is not illustrated directly arranged in drawing 1 in the light emitting surface of the back 
light 16, When the number of partitions is set to n (book) and the dip of the effective display area 
of the display panel 21 is set to H (cm), it is made to satisfy a following formula, since there is the 
necessity of dividing a display screen into 8 or more **** s preferably at least 3 **** s , and 
generally displaying it. 
[0071] 

5 (cm) <=H/n<=20 (cm) (expression l) 

It is 8(cm) <=H/n<=15 (cm) (expression 2) still more preferably. 
It is made to satisfy ******. 

[0072]In (drawing l), although the light emitting device of white LED 11 grade is arranged to the 
edge part of the light guide plate 14, it may not limit to this, and a cylindrical fluorescent tube 
(not shown) may be arranged every light guide plate 14. Each light guide plate 14 may be made to 
turn on individually using EL backlight etc. 

[0073]If H/n is too small, the light emitting device 11 or arc tubes will increase in number, and it 
will become a high cost. On the other hand, if H/n is too large, a display screen will become dark, 
and an animation Japanese quince becomes is hard to be improved. 

[0074] When breadth of the effective display area of a display panel is set to W (cm), constituting 

so that a following formula may be satisfied is preferred. 

[0075] 

0.07<=W/(H-n) <=0.5 (expression 3) 

It is preferred to satisfy a following formula still more preferably. 
[0076] 

0.10<=W/(H-n) <=0.35 (expression 4) 

Although 11 sets to LED etc. and 141 is used as cylindrical arc tubes, such as a fluorescent tube, 
these may be reset mutually. For example, if LED 11 is formed in the shape of an linear array, it 
will become a fluorescent tube, and if the cylindrical arc tube 141 is shortened, it will become 
punctiform LED and approximation. That is, 11 is a punctiform light source and 141 is a 
cylindrical light source. In addition, a light source may be made into doughnut shape and may be 
made disc-like. It may be the surface light source, and outdoor daylight may be incorporated and 
light may be introduced into a light guide plate etc. The above thing to 11 and 141 are only 
properly used from the ease of explanation, and it may adopt whichever actually. 
[0077] Although the fluorescent tube 141 has two, a hot cathode method and a cold cathode 
method, it is easy for the direction of a hot cathode method to modulate the light, and it is 
preferred. However, since there is danger of thermal run-away, it is necessary to monitor the 
current which flows into a fluorescent tube continuously, and to control an overcurrent protection. 
Even if it is a cold cathode tube, modulated light becomes easy by enclosing in a pipe what added 
1 to 8% of hydrogen to the xenon. However, if hydrogen is put in, the tendency for lighting stage 
fright time to become late will come out. In that case, it is good to add 2 to 5% of argon gas. 
[0078]The white LED 11 is attached to the end of the light guide plate 14 in (drawing l). In Nichia 



Chemical Industries, Ltd., white LED is making manufacture and a sale. As the white LED 11 is 
shown in the (figure 123 (a)), the heat sink 805 is attached to the back. This is because the 
efficiency of the white LED 11 is bad and generation of heat is large. 

[0079]The current amount into which the temperature of itself will flow through it if white LED 
becomes high changes, and light emitting luminance changes. The heat sink 805 is effective as 
this measure. As for the white LED 11, it is preferred to perform a constant current drive. It is 
preferred to constitute so that the temperature of the white LED 11 may be detected and the 
current amount which flows into the white LED 11 may be controlled based on the detected data. 
Of course, LED 11 may be turned on and off to pulse form. 

[0080] Since the luminous efficiency of LED 11 is bad, the great portion of supplied power serves as 
heat. This heat is transmitted to the parabolic board 805, and efficiently, in the air, it is emitted 
and it radiates heat. 

[008l]Since an irregular color/brightness unevenness is among the lights emitted from the white 
LED 11, the diffusion sheet (diffusion board) 171 is arranged or formed in the outgoing radiation 
side. The resin board or opal glass containing diffusion particles in which the diffusion board 171 
carried out frothed processing, such as a glass plate and titanium, corresponds. The diffusion 
sheet 171 (lighting series) which KIMOTO, Inc. has put on the market may be used. 
[0082]Since an irregular color is lost with the diffusion board 171 and the area of the diffusion 
board 171 serves as a luminous region, an emission area can be freely set up by changing the size 
of the diffusion board 171. If a luminous region is enlarged with the diffusion board 171, although 
luminosity falls, it can illuminate light guide plate 14 grade uniformly. If a luminous region is 
made small, unevenness will occur somewhat, but luminosity becomes high. (Drawing 123 (b)) 
The diffusion boards 171 may be the adhesives 72a which added the dispersing agent in resin 
besides a tabular thing, in addition what laminated the fluorescent substance thickly may be 
sufficient as them (reference). It is because light scattering nature of a fluorescent substance is 
high. Optical pumping may be carried out with a fluorescent substance, and a color shift may be 
carried out. It is called the diffusion board 171 including these. Since directivity spreads and a 
diffused part can be illuminated to homogeneity to the periphery of a viewing area by forming 
hemispherical or cylindrical, it is preferred. 

[0083]It is important to arrange, since an irregular color will arise in a display image, if this 
diffusion board 171 (diffusion sheet) does not exist. As for the color temperature of white LED, it 
is preferred to use the following [ 9000 (K) ] more than 6500 K (K). As shown in the (figure 123 (b)), 
the adhesives 72a containing a dispersing agent function as optical coupling material (optical 
coupling). 

[0084]The color temperature of the luminescent color is improvable by arranging or forming the 
colored filter 1231 in the optical outgoing radiation side of the white LED 11. When especially the 
light emitting device 11 is white LED, there is a zone out of which the light of a strong peak comes 
blue, and this peak has large variation for every LED. Therefore, the color temperature variation 
of the display image of the display panel 21 becomes large. 

[0085]By arranging the colored filter 1231, variation in the color temperature of a display image 
can be lessened. When using white LED especially as the light emitting device 11, since there are 
many rates of blue glow, in accordance with the color of the light filter of the display panel 21, it is 
coped with preponderantly. The light emitted from LED11 is efficient, and the reflection film 51 is 
formed in the bottom of LED 11, etc. so that it may emanate to a front face. The light emitted to 
the rear face is also reflected by the front face with this reflection film 51. Ag is used as the 
reflection film 51. 

[0086]Between the light guide plate 14 and LEDll, the optical coupling material (optical coupling 
materials) 126 is applied or arranged so that the light emitted from the white LED 11 may enter 



into the light guide plate 14 efficiently. The optical coupling material 126 Gels, such as fluids, 
such as pure water, alcohol, a SARUCHIRUSAN methyl solution, and ethylene glycol, and silicon 
resin, Solids, such as an epoxy resin, phenol resin, and poly vinyl alcohol (PVA), are illustrated, 
and the thing of or more 1.44 1.55 or less range is illustrated mainly for a refractive index. 
[0087]Not using colored filter 1231 grade, ** can also perform color temperature adjustment or 
reduction of color unevenness by making dispersing agents, such as impalpable powder of Ti, or a 
color, and a paints paint contain in the optical coupling material 126. Anything of an absorbed 
type and an interference pattern (dielectric multilayer) can use the colored filter 1231. 
[0088]The white LED 11 can be transposed to LED of other single colors or a composite color. For 
example, it is LED11G of LED11R of the red (R) color luminescence, and the green (G) color 
luminescence, or LED11B of the blue (B) color luminescence. If LED of such a color is used, with a 
natural thing, the luminescent color of a lighting system turns into a single color etc., and a white 
display cannot be realized. However, when the display panel etc. which are used with a lighting 
system are monochrome, as a practical use, it is enough. Of course, it may be made white light by 
combining 11R, 11G, and 11B. even if it turns these on simultaneously - the field - the light may 
be made to switch on sequentially 

[0089]The white LED 11 can be transposed to the firefly luminescence lamp of Luna series etc. 
which OPUTONIKUSU etc. manufacture and sell. That is, anything of not the thing to limit to 
LED but 11 is good at the light emitting device which can do ********. For example, a tungsten 
lamp, a krypton lamp, etc. may be used. Outdoor daylight may be condensed or an EL element 
may be used. 

[0090]The contents explained with (Drawing 123) are effective also in the example of this 
invention, for example (drawing 98) (drawing 93) - (drawing 92) (drawing 90) etc. - a display is 
illustrated. Thus, the matter indicated on these specifications may be combined and used in the 
various examples. 

[009l]As shown in (drawing 13), the white LED 11 may be constituted as one like LED array 12. 
the light emitting surface of LED 11 -- a minute convex lens may be formed in the light emitting 
surface of arrangement or LED. In this case, the light emitted from the light emitting chip of 
LED 11 is efficiently inputted into the light guide plate 14. 

[0092] Although the light guide plate 14 was made into the board in the example of (drawing l), 
the composition of not limiting to this and having piled up two or more sheets or boards, for 
example may be used. What hardened many optical fibers 71 with the adhesives 72, and was 
made into one as shown in (drawing 7) may be used. The light emitted from LED 11 is inputted 
into the fiber 71. Light is got blocked in linear shape and the inside of the fiber 71 is spread in the 
transverse direction of (drawing l). 

[0093]A fluid etc. may be sufficient as the adhesives 72, and they may add an optical absorption 
thing in the adhesives 72. It may form with metal etc. Not using adhesives, ************ may be 
sufficient in the clad of the fiber 72. In addition, glass or the wire rod of resin, a bead, etc. can be 
used instead of an optical fiber. In addition, the existing refractive index anisotropy board, a sheet, 
a prism plate, etc. may be used. That is, as long as light is often transmitted to a transverse 
direction rather than a lengthwise direction, what kind of thing may be used. It may constitute so 
that scattered reflection of the reflection film may be formed and carried out to a light guide plate 
and a transverse direction may be made to spread light. Two or more holes may be made in a rear 
face, and it may constitute so that it may illuminate uniformly. What combined the board with 
minute stripe shape may be used. 

[0094] Although it presupposed that fiber 72 grade is collectively formed in the oblong-like light 
guide plate 14 in (drawing 7), it may be tabular [ it does not limit to this and 14a- 14e of (drawing 



1) were united with]. Embossing may be performed on the surface of the light guide plate 14, etc., 
detailed ** and a hole may be formed in them, or a minute mirror or an optical dispersing agent 
may be arranged or formed in them. Into a light guide plate, an optical dispersing agent may be 
added or add-in material for color correction may be added. 

[0095]In (drawing l), the light 18 emitted from the light emitting device 11 is reflected and 
transmitted with the light reflector 15 (a reflective sheet or a reflecting member, a reflection film) 
arranged between the light guide plates 14. The light reflector 15 is formed in the side and the 
rear face of the light guide plate 14. 

[0096]The light 18 emitted from the light emitting device 11 illuminates the inside of each light 
guide plate 14. Therefore, if the light emitting devices 11a and llf light up, only the light guide 
plate 14a will serve as an illuminating body. That is, it means arranging an oblong illuminating 
body (14) to two or more parallel by adopting the composition of (drawing l). And if LED 11 is 
made to turn on one by one, what is made to switch on the light or put out the light one by one 
with light guide plate 14a->14b->14c->14d->14e->14a (scan) will be made. A scanning order 
foreword may not be limited to one way, and the light may be switched on one by one from a top by 
the 1st frame, and may be made to switch on from the bottom with the 2nd following frame. 
[0097]The light reflector 15 uses the thing or the tabular thing of film state. In order for these to 
vapor deposit metal thin films, such as aluminum (aluminum), silver (Ag), titanium (TO, and gold 
(Au), on a sheet or a board and to prevent oxidation of a metal thin film, the vacuum evaporation 
film which consists of inorganic materials, such as Si02, is formed in the surface of a metal thin 
film. It may laminate. A glossy paint may be used as the light reflector 15. In addition, the 
dielectric mirror which consists of dielectric multilayers may be adopted. What cut the metal 
plate which consists of aluminum etc. may be used. 

[0098]However, this light reflector 15 may not be limited to what reflects light, and the thing of 
the character which carries out optical diffusion of the surface may be used. For example, what 
applied impalpable powder, such as opal glass, the sheet which applied the impalpable powder of 
oxidation Ti (titanium), or a board is illustrated. An optical dispersing agent may be applied to the 
circumference of the light reflector 15. Light reflector 15 self may be formed at the charge of an 
optical dispersing agent, or the surface of the light reflector 15 may be oxidized, and oxidation 
alumina may be formed (production). 

[0099] (Drawing 2) is a partial section of (drawing l). In (drawing 2), it is the example which cut 
the board which consists of metal, formed the crevice 24, and formed in this crevice 24 the 
reflection film 15 which consists of aluminum etc. The light guide plate 14 is inserted in this 
crevice 24. A fluid or gel is poured into the crevice 24, and it remains as it is, and is good also as a 
light guide plate by making it use or harden. 

[0100]The prism sheet 23 is arranged in the light emitting surface of the light guide plate 14. A 
prism sheet has a function which strengthens luminous intensity emitted from the light guide 
plate 14. That is, directivity is narrowed. 3M etc. are manufacturing and selling the prism sheet 
23. 

[010l]The diffusion sheet 22 is arranged in the light emitting surface of the prism plate 23. 
Unevenness of the prism plate 23 penetrates the display panel 21, and a diffusion sheet is kept 
from appearing. As this diffusion sheet 22, KIMOTO is manufacturing and selling as lighting 
series. The pitch of unevenness of the prism 23 shall be 1 mm or less 0.2 mm or more. 
[0102]The concentricity of light is high near the light emitting device 11. Therefore, the 
luminosity near the light emitting device 11 becomes high, and serves as display unevenness. For 
this measure, with the lighting system of this invention, as shown in (drawing 3), the light 
diffusion part 31 is formed or arranged near the light emitting device 3. 

[0103]As shown in (drawing 4), the light diffusion part 31 is circular, or comprises the square 



optical diffusion dots 41. The optical diffusion dots 41 are formed on the diffusion sheet 22 
arranged directly or independently on the surface of the light guide plate 14, etc. 
[0104]The light diffusion part 31 is formed or arranged on the sheet 22 arranged between the 
surface of the light guide plate 14 or the display panel 21, and the light guide plate 14. The light 
diffusion part 31 has the function to decrease the light which diffuses an original light and 
reaches the display panel 21. In addition, what decreases the light which shades light directly 
with a metal membrane etc. and reaches the display panel 21 is contained. That is, brightness 
unevenness may be adjusted with dimming. 

[0105]As the hght diffusion part 31 is shown in (drawing 3), the neighborhood of LED 11 forms 
small a circle or the position which formed greatly circularly and is separated from LED 11. The 
composition of reducing light transmission or an optical rectilinear-propagation rate over the 
whole like smoked glass may be sufficient as the light diffusion part 31. The optical diffusion dots 
41 make the place near LED 11 small a distant place greatly. Thus, by forming the light diffusion 
part 31, the illumination light of the back light 16 becomes uniform over all the fields. 
[0106]The neighborhood of light emitted from the surface of the light guide plate 14 of the light 
emitting device 11 increases, and a center section decreases. In order to cope with this technical 
problem, as shown in (drawing 5), by this invention, the optical diffusion member (optical 
diffusion dots) 51 is formed in the surface of the light guide plate 14. The optical diffusion member 
51 may shade, as (drawing 4) also explained (reflection film). 

[0107]In the example of (drawing 5 (a)), the punctiform optical diffusion member is formed or 
arranged in the light guide plate 14 grade. Enlarging area of the optical diffusion member of the 
center section of the light guide plate 14, a periphery (near LED) makes area small. When 51 is a 
reflection film, it is considered as this reverse. As shown in (drawing 5 (b)), the optical diffusion 
member 51 is good also as stripe shape. Enlarging area of the optical diffusion member of the 
center section of the hght guide plate 14 also in this case, a periphery (near LED) makes area 
small. When 51 is a reflection film like (drawing 5 (a)), it is considered as this reverse. LED may 
be formed planate or luminance distribution which does not look visual may be given. A 
light-shielding film or a reflection film may be formed in the LED itself. Thickness distribution 
may be given to the fluorescent substance applied to LED. 

[0108](Drawing 6 (a)) is not giving the reflex function to the hght reflector 15. It uses as a case 
holding the mere light guide plate 14 and the light guide plate 14. The reflection film 61 
vapor-deposits aluminum, Ag, etc. at the side and the rear face of the hght guide plate 14, and is 
formed in them (reflection film 51). The reflection film 61 is directly formed in the light guide 
plate 14, and also it may stick on the light guide plate 14 aluminum (aluminum) or the reflective 
sheet which vapor-deposited silver (Ag). It may arrange between the hght guide plate 14 and the 
case 15. 3M sells such a reflective sheet by the brand name of silver Lux. 

[0109] (Drawing 6 (b)) is the composition which made hollow the inside of the light guide plate 14 
(centrum 62). Thus, the weight saving of the hghting system can be carried out by making hollow 
the inside of the light guide plate 14. In addition, a fluid or gel may be inserted in a centrum. 
Water or ethylene glucohol is illustrated as these fluids or gel. Since specific gravity is smaller 
than resin, a fluid or the gel can attain the weight saving of a hghting system like the point. Of 
course, the centrum 62 may be filled up with ultraviolet curing resin etc. An optical dispersing 
agent etc. may be added to the centrum 62, or it may be filled up with an optical dispersing agent. 
The coloring matter etc. which absorb light may be added. 

[OllOjSodium hydroxide etc. are added to the water or gel inserted in the center section 62, and 
PH is made or less [ 10.5 or more ] into 12.5 still more preferably 13 or less [ 10 or more ]. Even if 
these fluids leak and come out by what the water or gel inserted in this way is made into 
alkalinity for, oxidizing the reflection film 61 etc. decreases and it is stable. What is necessary is 



just to add sodium hydroxide etc. in water or gel, in order to use alkalinity. 

[011l]In (drawing 6), the case 14 is formed with a glass material, and also it may be formed with 
an acrylic resin and polycarbonate resin. In addition, acrylic and UV resin may be stiffened and it 
may form. 

[0112]ln the lighting system 16 of this invention, it is preferred to form a light reflector or a light 
absorption member in addition to an effective light emission region (invalid zone). 14 may be 
made into a liquid crystal layer and an optical outgoing radiation state or an optical diffusion 
state may be changed with impressed electromotive force. 

[01 13] (Drawing l) etc. - a display without an animation Japanese quince can be constituted by 
combining the lighting system and the display panel 21 of this invention which are shown. 
[0114]It is explained that the display panel 21 uses the liquid crystal display panel of an OCB 
mode (Optically compensated Bend Mode) in order to explain easily. However, liquid crystal 
display panels, such as other TN modes, can also be used. For example, it cannot be 
overemphasized that ASV mode, a ferroelectric liquid crystal, an antiferroelectricity liquid crystal, 
etc. which the OCB mode of a high speed response, the high-speed TN liquid crystal of Merck Co., 
or a sharp proposes may be used. 

[0115]A polymers distribution liquid crystal (PDLC, PNLC, N-CAP), ECB (Electrically 
Controlled.) Birefigence mode, perpendicular orientation (VA:VerticallyAligned) mode, EOC 
(Electrically-induced Optical Compensation) mode, It cannot be overemphasized that an IPS 
mode, STN LCD, DAP mode, ASM (Axial Symmetric Micro-Cell) mode, etc. can be used. In 
addition, the guest host liquid crystal etc. which added the dichroic pigment to the cholesteric 
pneumatic phase transition type liquid crystal may be sufficient as what was compounded. 
[0116]When the light modulation layer 226 of the display panel 21 is an OCB mode, it is necessary 
to impress a rectangle or the voltage of sine wave shape at the time immediately after powering 
on. The size of voltage has preferred **5 or more (V) thing to consider as **15 or less (V). As for 
the frequency of voltage, it is preferred that it takes below 100 (Hz) more than 40 (Hz). 
[0117]The light emitting device 11 is made to turn on one by one, and the lighting system (making 
the light put out one by one) 16 is driven. In (drawing 8), 81 is an astigmatism light part (14 
copies of light guide plates whose light emitting device 11 is not a lighted condition), and 82 is a 
lighting part (14 copies of light guide plates whose light emitting device 11 is a lighted condition). 
[0118]As for the relation between area Si of the astigmatism light part 81, and area S2 of the 
lighting part 82, in one lighting system, it is preferred to satisfy the relation of a following 
formula. 
[0119] 

0.075<=S2/S1<=1.6 (expression 5) 

It is preferred to satisfy the relation of a following formula still more preferably. 
[0120] 

0.1<=S2/S1<=0.8 (expression 6) 

An animation Japanese quince becomes small and can realize good animation display, so that the 
value of S2/S1 is small. However, if smaller than 0.075, a screen will become dark too much. On 
the other hand, an animation Japanese quince becomes large, so that the value of S2/S1 is large. 
[012l]As shown in (drawing 8), the position of the lighting part 82 is moved one by one downward 
from on a screen. It is made to synchronize with this movement and the image display of a display 
panel is changed. Lighting of a back light is performed in consideration of the response of a liquid 
crystal. That is, after a liquid crystal fully becomes a target and transmissivity, the back light of 
the position is made to turn on. 

[0122]lf the environment (interior of a room) where a display panel is generally seen is bright, it 
is necessary to make a display screen bright. The lighting number of the light emitting device 11 



is made to increase in that case. Brightly [ a display screen ], when bright in the interior of a room, 
an animation Japanese quince is not seen easily. On the other hand, an observer's eye will be 
attached, if environment (interior of a room) is dark and luminosity of a display screen will not be 
reduced. The lighting number of the light emitting device 11 is decreased in that case. When [ that 
a display screen is dark and ] dark in the interior of a room, an animation Japanese quince is seen 
easily. Since the period when a black indication of the display screen is given by decreasing the 
lighting number becomes long, an animation Japanese quince is improved, 

[0123]Thus, it carries out manually using the remote controller which a user can use for changing 
the lighting number of the light emitting device 11 freely, or a change over switch, and also the 
intensity of outdoor daylight (ambient light) may be detected automatically with photosensor (not 
shown), and this detection result may perform automatically. A PIN photodiode, a photo transistor, 
and CdS are illustrated as photosensor. 

[0124] When outdoor daylight is bright, many LED 11 are turned on and a screen is made bright. It 
is the reverse when outdoor daylight is dark, according to the kind (a still picture, an animation, a 
movie) of display image, it is manual - it is - it may be made to change automatically 
[0125]The following explains especially paying attention to the lighting part 82. The scan of a 
lighting part is performed in the direction of bottonrof-screen D from the screen upper part U so 
that it may understand also by (b) ->(c) ->(d) ■> (a) of (drawing 8). The figure which looked at this 
state from the transverse direction is (drawing 9). In (drawing 9), it is the range which is in sight 
of an observer as a picture at time (time) with the range of A. 

[0126]The liquid crystal layer 23b of the display panel 21 has period predetermined 
transmissivity of one frame with the voltage written in a pixel. Therefore, if the whole back light 
16 is emitting light, it will become the front area area A (field in which the picture is in sight) of 
the display panel 21. However, in order not to switch on the light in part in the time which is a 
back light of this invention, area A serves as a limited range. 

[0127]The liquid crystal display panel 21 redraws image data for every pixel row. In (drawing 9), 
S shows the point (a line, i.e., a pixel row) which is writing the picture in the display panel 9. The 
voltage (ON state voltage) which makes the gate signal line of an applicable line one [ the thin 
film transistor 241 (TFT) as a switching element ] is impressed, and writing in a picture means 
that voltage is written in the pixel connected to this gate signal line, when the display panel 21 is 
a liquid crystal display panel. The written'in voltage is held until it is written in the next (one 
frame or 1 field). 

[0128]On a pixel, a liquid crystal does not serve as target transmissivity immediately, even if 
voltage is impressed to a pixel. A liquid crystal rises in a TN liquid crystal, and time is about 25 to 
40 msec. In an OCB mode, it is 2 - 5msec. Since it is in this state (it is henceforth called a 
transmittance change state) where it rises and, as for time, transmissivity is changing, it is not 
preferred that the state where it is changing is in sight of the observer (user) of a display. If the 
state where transmissivity is changing is in sight, it will become a cause of an animation 
Japanese quince. 

[0129]In this invention, the portion of this transmittance change state switches off a back light. A 
back light is made to turn on in the portion in the state (henceforth, transmissivity goal state) 
where transmissivity turned into target transmissivity thoroughly on the other hand. Therefore, 
an animation Japanese quince etc. do not occur but good image display can be realized, the 
method of that an animation Japanese quince is improved making it display it as an image 
display ■> black display -> image display -> black display -■ many - it cannot be overemphasized 
that it has contributed. 

[0130]In the state of (drawing 9 (a)), the back light of the range of the point S twist bottom A in 
which the picture is written in is on so that clearly [ (drawing 9) ]. Since the portion of this A is 



just before voltage is written in, after voltage is impressed to a pixel, sufficient time has passed. 
Therefore, the portion of A is a transmissivity goal state. 

[013l]Henceforth, ->(drawing 9 (a)) (drawing 9 (b)) ->(drawing 9 (c)) ->(drawing 9 (d)) ->(drawing 
9 (a)) -> (drawing 9 (b)) profit Rika food ****. After voltage is impressed to a pixel and sufficient 
period passes, the back light 14 of the field of A turns all on. Therefore, a good picture can be 
displayed. 

[01 32] Although it used making the back light of the portion immediately under the point S turn 
on in (drawing 9) (portion of A), it does not limit to this. It means that a liquid crystal etc. make 
the portion of A turn on in the state of [ the / similar ] a transmissivity goal state. Therefore, 
which position may be used as long as it is after impressing voltage to a pixel and carrying out 
specified time elapse. The portion of A does not need to be continuing thoroughly and may be 
divided into two or more portions. The portion of A does not need to be continuing thoroughly and 
prescribed distance may comprise two or more portions which got used. No portions other than A 
may completely be in a putting-out-lights state. For example, 10% etc. may be sufficient as 
transmissivity. 

[0133]The lighting cycle of the portion of A of a back light and the cycle (rewriting cycle) which 
rewrites the screen of the display panel 21 are coincided. Usually, in the case of a liquid crystal 
display panel, a cycle is 50 Hz or 60 Hz. However, if it is 50 Hz - 60 Hz, a display screen may be in 
a flicker state. At this time, a rewriting cycle has preferred not less than 70 _ Hz thing set to 180 Hz 
or less. Not less than 80-Hz the thing set to 150 Hz or less is especially preferred. In order to 
realize this cycle, the picture image data impressed to a liquid crystal display panel is digitized, 
and a memory is made to memorize it once. And time-axis conversion is performed and a picture 
is expressed as a target rewriting cycle. 

[0134] With thus, the different direction characteristic in the state where the state where that a 
flicker occurs impressed positive voltage to the liquid crystal of a liquid crystal display panel, and 
negative voltage were impressed. Or by the gap with the lighting synchronization of a back light, 
and the rewriting synchronization of the liquid crystal display panel 21, it thinks for one half of 
the frequency of a rewriting cycle to appear. That is, if a rewriting cycle is 50 Hz and it is 25 Hz 
and 60 Hz, a 30-Hz ingredient will appear. What measured this relation is shown in (drawing 11). 
The graph of (drawing 11) makes the horizontal axis the frequency f. This frequency is made into 
one half of the frequency of a rewriting cycle. The vertical axis is made into the flicker luminous 
efficiency An when the display panel 21 is seen. 

[0135]That is, rewrote the graph of (drawing 11) with the lighting cycle, and it coincided the cycle, 
and also it shows the time of changing these cycles (twice of the frequency £». The time of a flicker 
being most sensed large is standardized to 1.0. 

[0136]It is sensed from the graph of (drawing ll) at the time of 10 Hz (a rewriting cycle is 20 Hz) 
that a flicker is the largest. However, a flicker decreases rapidly at about 30 Hz. It stops sensing a 
flicker mostly in 40 Hz. As for the rewriting cycle of a display panel, it is preferably more 
preferred than this result to be referred to as not less than 80 Hz not less than 70 Hz. It is perfect 
if referred to as not less than 90 Hz. 

[0137]Maximum frequency is influenced by the processing speed of the drive circuit of a display 
panel. Probably, they are the 60 _ Hz limits where 180 Hz (three X) is technical of being 3 times 
many. Although 4X beyond it can also be realized on NTSC or a VGA level, cost - a high-speed 
circuit component is needed - becomes high. Probably, it should consider as 150 Hz or less of 
75-Hz twice preferably. If low cost-ization is furthermore desired, it should consider as 100 Hz of 
twice (50 or 60 Hz), or 120 Hz or less. The twice of a drive usual [ the ease of circuitry to ] are 
preferred. That is, it will be set to 50 Hz x 2= 100 Hz, 60 Hz x 2= 120 Hz, or 75 Hz x 2= 150 Hz in 
many cases. From this, rewriting speed of the display panel should usually be made twice at the 



time (at the time of the former) as many frequency as this. 

[0138] (Drawing 10) is an explanatory view of the drive circuit of the display of this invention. The 
gate driver 101 which impresses ON state voltage to a gate signal line one by one, and the source 
driver 102 which impresses a video signal to a source signal line are loaded into the display panel 
21. This driver 101,102 is controlled by the driver controller 103. That is, the rewriting cycle of 
the display panel 21 is controlled by this driver controller 103. 

[0139]On the other hand, LED array 12 attached to the end of the back light 16 is connected to 
LED driver 104. LED driver 104 is controlled by the back light controller 105. Therefore, the 
lighting cycle of a back light is controlled by the back light controller 105. 

[0140]The back light controller 105 and the driver controller 103 take a synchronization by the 
video signal processing circuit 106, and are controlled. Therefore, a rewriting cycle and a lighting 
cycle are synchronized. 

[014l]By synchronizing as mentioned above, a good picture without an animation Japanese 
quince is displayed on the image display region 107 of the display panel 21. However, a picture 
may be a still picture. For example, the display panel of a personal computer mainly displays a 
still picture. If the above-mentioned drive method is enforced in the case of a still picture, a line 
flicker will be displayed as the damage. The line flicker generated with a still picture degrades 
image quality. It is because it is hard coming to see on a screen. 

[0142] When displaying a still picture, when using the display of this invention as a monitor of a 
personal computer, the back light controller 105 is controlled and it is set in a still picture display 
mode, for example. 

[0143]This still picture display mode is the method of performing a rewriting cycle and a lighting 
cycle which were explained by (drawing 9) without taking a synchronization. Of course, although 
it is very good in a synchronization, the lighting cycle of the back light 16 is more than doubled as 
compared with the cycle which rewrites the display panel 21. However, they may be 6 or more 
times. Generally the lighting cycle of LED is rewritten and it is made quicker than a cycle. Twelve 
or less times of a rewriting cycle 1.5 or more-time are used preferably. It takes still more 
preferably for 6 or less times more than twice. 

[0144]Under the present circumstances, the rate of the lighting part 82 at the time of the 
animation display explained by (drawing 8) and the astigmatism light part 81 is made the same. 
When it was made to change and switches to a still picture display mode from animation display 
mode, it is for the luminosity of a screen to change. However, when the lighting cycle of LED is 
changed, it is preferred to provide the user switch or user BORIUMU which makes the amount of 
force current to LED tune finely by the time etc. which lighting of LED takes, since the luminosity 
of a screen may change. The luminance change when it switches to a still picture display mode is 
beforehand measured from animation display mode, and it may constitute so that it can set up 
automatically, when a display mode is switched. These are easily realizable with the software of 
the microcomputer built in a display. 

[0145]If a lighting cycle is made quick, it will not be recognized from an observer that the back 
light 16 is carrying out blink operation. And since the rewriting cycle of a display screen and the 
synchronization are not taken, there is no generating of a line flicker. If an animation is displayed 
in this state, naturally an animation Japanese quince etc. will occur. However, since it is the 
display of a still picture, it is satisfactory. In a synchronization, at all, if the blinking period of a 
back light is made high-speed, vision (consciousness) of the generating of a flicker will not be 
carried out. 

[0146]As for the still picture display mode previously explained to be animation display mode like 
(drawing 9), it is preferred to constitute so that it can switch with the user switch 108. By 
calculating inter-frame image data, in an animation display state or a still picture displaying 



condition. Or it may judge automatically whether it is more suitable whether it is more suitable to 
set it in animation display state mode, and to set it in still picture displaying condition mode, and 
it may constitute so that a microcomputer (not shown) etc. may switch the switch 108. Detection 
of being animation display is established as ID art (moving image area detection art), such as 
extended definition television television. 

[0147] When beyond fixed time does not use a display, it may set up reduce screen intensity. What 
is necessary is just to lessen area of the lighting part 82 shown in (drawing 8), in order to reduce 
screen intensity. This is easily realizable by decreasing the lighting number of the light emitting 
device 11. This control is also easily realizable by using the timer circuit of a microcomputer. It is 
desirable, when not carrying out fixed time use of the personal computer etc. which connected the 
display panel, and the power supply of the back light 16 is turned off automatically or it is made 
to dim. 

[0148]The example of (drawing l) attached the light emitting device 11 to the both ends of the 
light guide plate 14. However, as shown in (drawing 12) instead of what is limited to this 
composition, the light emitting device 11 may be arranged at one end of the light guide plate 14. 
In this case, it is mutually good for the opposite side of the light guide plate 14 like the relation 
between 11a and lid of (drawing 12) to arrange the light emitting device 11. It is for controlling 
generating of the luminance distribution of the right and left of the lighting system 16. 
[0149]In the composition of (drawing 12), the lambda/4 board (lambda/4 film) 121 is attached to 
the opposite end of the light guide plate 14 with which the light emitting device 11 is not attached. 
The reflection film 51b is formed or arranged in the rear face of lambda/4 board. lambda of 
lambda/this 4 is the dominant wavelength (nm) or the intensity center wavelength (nm) which the 
light emitting device 11 generates. For example, it is lambda= 550 nm. Therefore, the film which 
has the phase contrast of abbreviated 1/4 of the wavelength lambda of a chief ray or the phase 
contrast of the neighborhood is meant in lambda/4. 

[0150]It is reflected with the reflection film 51b, and the light which entered into the lambda/4 
board 121 is again emitted from lambda/4 board, and enters into the light guide plate 14. Under 
the present circumstances, the phase of incident light rotates 90 degrees (DEG.). That is, P 
polarization changes to S polarization and S polarization changes to P polarization. The 
polarizing plate used for a display panel may use a reflective type thing. This type reflects the 
polarization component which is not penetrated. 

[015l]When using the display panel of a polarization method for the front face of the lighting 
system of this invention, only one polarization of P polarization or S polarization is used. By 
arranging the lambda/4 board 121 made to rotate polarization like (drawing 12), the role of the 
polarization component which penetrates the display panel 21 increases. Therefore, a bright 
display is realizable. Apart of polarization component which does not pass the polarizing plate of 
a display panel is reflected, and this is considered for returning again in the light guide plate 14. 
[0152]Of course, although explained later, the polarization beam splitter (henceforth referred to 
as PBS) 871 as shown in (drawing 99) may be arranged to the light emitting surface of the light 
emitting device 11. Only one polarization component of P polarization or S polarization enters into 
the light guide plate 14, the lambda/4 board 121 acts each other, efficiency for light utilization 
improves, and image display becomes good. 

[0153]The white LED (lightemitting diode) 11 as the light emitting device 11 sells that by which 
Nichia Chemical Industries, Ltd. applied the fluorescent substance of a YAG (yttrium aluminum 
garnet) system to the chip surface of GaN system blue LED. In addition, Sumitomo Electrical 
engineering is developing the white LED which provided the layer which emits light in yellow in 
the element of the blue LED manufactured using ZnSe material. 

[0154]not the thing limited to white LED as a light emitting device but the field - what is 



necessary is just to use one or more LED for LED of R, G, and B luminescence, when displaying a 
picture sequentially LED of R, G, and B - high density - or ~ arranging in parallel and 
synchronizing these three LED with the display of a display panel - the field - the composition 
made to turn on sequentially may be used. In this case, it is preferred to arrange an optical 
diffusion board to the optical outgoing radiation side of LED. Generating of color unevenness is 
lost by crawling on an optical diffusion board and being located. Trichromatic LED of R, G, and B 
is made to emit light simultaneously, and white light may be formed. 

[0155]what is limited to this although the above example was the composition of having a light 
reflector (or gobo 15) which divides between the light guide plates 14 - it is not (drawing 13) - the 
thing using the light guide plate 14 of one sheet may be used so that it may be shown. Of course, it 
cannot be overemphasized that the shade part 15 may be formed. 

[01563LED array 12 is arranged or formed in the both ends of the light guide plate 14 in (drawing 
13). As for LED array 12, the LED element is formed in continuous state. As for this LED element, 
a lighting position is scanned by a LED driver. The lighting part A moves to an arrow direction 
smoothly by this scan. This composition can also realize the method of presentation of (drawing 9). 
However, in (drawing 13), since there is no light reflector 15, about 12 LED element is surely 
bright, and a center section becomes dark. 

[0157]In order to cope with this technical problem, the optical diffusion dots 41 shown in (drawing 
4) are formed or arranged, and as shown in (drawing 5), the center section of the light guide plate 
14 and a periphery are changed in the area of the reflection film 51 or an optical diffusion 
member. 

[0158]In (drawing 13), if LED 11 is made into two or more groups and the light is switched on, the 
drive method of the same back light 16 as (drawing 1) is realizable. As (drawing 13) explained, 
each LED 11 is scanned sequentially, if the method of showing this scanning period for taking the 
picture rewriting cycle of the display panel 21 and a synchronization (drawing 9) is adopted, 
vision of the pause of lighting of the light guide plate 14 is not carried out, but it can realize good 
image display. LED array 12 is not limited white and LED of R, G, and B could be formed in array 
form. In addition, the light filter of R, G, and B could be added to the white light emitting device. 
[0159]Although the above example illuminates a light guide plate using white LEll, it cannot 
limit to this, and as shown in (drawing 16), the cylindrical fluorescent tube 141 can also be 
adopted. In addition, the minute fluorescent lamp of Northeast Electron, the fluorescent lamp of 
the Luna series of OPUTONIKUSU, Inc., the fluorescent light emitting device of Futaba Electron 
or the neon bulb of Matsushita Electric Works, Ltd., etc. may be used as the light emitting device 
11. In addition, the light from discharge lamps, such as a metal halide lamp and a halogen lamp, 
is drawn with an optical fiber, and it is good also considering this as a light emitting device (part), 
and good also considering outdoor daylight, such as sunlight, as a light emitting device (part). 
[0160]In (drawing 16 (a)), it is the example of composition which used the two fluorescent tubes 
141. The fluorescent tubes 141a and 141b are made to turn on by turns. (Drawing 14 (b)) is the 
example of composition which used the four fluorescent tubes 141. The fluorescent lamp as the 
light emitting device 11 is made to turn on one by one with 141a->141b->141c->141d->141a->. 
The light is made to switch on by turns in the group of 141a and 141b, and a group with 141c and 
14 Id. The light may be made to switch on by turns as other lighting methods in the group of 141a 
and 141c, and the group of 141b and 141d. It is applicable to the example of the above matter 
(drawing 13 (drawing 12 (drawing 6 (drawing l)))), etc. 

[016l]Composition of being above (drawing 16) can also realize the lighting method of (drawing 8). 
However, (drawing 16 (a)) is two division and (drawing 8 (b)) is quadrisection. By increasing the 
number of partitions, the lighting method nearer to a scanning state is realizable. I hope that 
there is nothing, although the gobo 15 is arranged by (drawing 16). However, since the luminosity 



of a display screen will fall relatively if the number of partitions increases, the electric energy 
temporarily supplied to each light emitting device increases. 

[0162]What is necessary is just to constitute like (drawing 14), in order to realize the back light 16 
of a scanning mode as shown in (drawing 13) using the fluorescent tube 141. 
[0163]As for the fluorescent tube 141, it is more preferred than a cold cathode method to use a hot 
cathode method. This is because it is easy to adjust the luminosity of a fluorescent tube. By 
adjusting the luminosity of the fluorescent tube 141, the luminosity of the back light 16 can be 
freely controlled now. For example, the luminosity of outdoor daylight is detected and the 
luminosity of the back light 16 can be changed. 

[0164]Some light guide plates can be set by the image contents of the display panel 21, and the 
strength of a luminosity can be attached. For example, in (drawing 1), when the picture of the 
display panel 21 (not shown) applicable to a light guide plates [ 14c and 14d ] position is bright, it 
is made brighter than a hght guide plate besides the light guide plates 14c and 14d. This is the 
same also in LED 11. 

[0165]The fluorescent tube 141 is connected with the pulse motor or DC motor 143 in (drawing 14). 
The fluorescent tube 141 is constituted so that it can rotate by the motor 143 by setting the axis 

143 as a center. The fluorescent tube 141 is arranged at the edge part of the light guide plate 14. 
[0166]As the fluorescent tube 14 is shown in (drawing 15), the light" shielding film 146 is formed 
in the surface. The light emitting part 145 is formed in the shape of a license. The light reflector 

144 with which the reflection film which consists of Ag or aluminum was formed in the side else 
[ by which the light guide plate 14 has been arranged ] is arranged, and efficiently, the light 
emitted from the hght emitting part 145 is constituted so that it can enter into the light guide 
plate 14. 

[0167]The fluorescent tube 141 rotates by the motor 143. Rotation takes the rewriting timing of a 
display panel, and a synchronization. Whenever the fluorescent tube 141 rotates one time, the 
light emitting part 145 moves it to the right from the left of space. Therefore, as shown in 
(drawing 13), the lighting part 82 (A) can be moved to a sliding direction. 

[0168]In (drawing 14), although the fluorescent tube 141 is rotated, it does not limit to this, and 
the fluorescent tube 141 is made immobilization, may arrange the cylinder which has the light 
emitting part 145 in that peripheral part, and may rotate this tube by the motor 143. Light filters, 
such as red (R) green (G) blue (B), are formed in the emitting part 145, and it can realize that it is 
the same with having scanned the light-emitting position of R, G, and B as shown in the (figure 
118 (b)). A scan time can be made quick by making revolving speed of the fluorescent tube 146 
high. 

[0169]in addition ■• etc. (drawing 16 (drawing 14)) etc. - **** - although the fluorescent tube 141 
is arranged to a single tier at the edge part of the light guide plate 14, it may not limit to this, and 
as shown in (Drawing 122), two or more fluorescent tubes 141 may be arranged. This is applicable 
also to LED 11 grade. 

[0170]In the (figure 122 (a)), the three fluorescent tubes 141 are arranged to the edge part of the 
light guide plate 14. The fluorescent tube 141R is a fluorescent tube of red light, and the 
fluorescent tube 141G is a fluorescent tube of green emission. The fluorescent tube 141B is a 
fluorescent tube of blue Hght. It is surrounded in the case 1221 of the fluorescent tube 141. 
[017l]The reflection film 51 which consists of aluminum or Ag is formed in the circular side of the 
case 1221. As shown in the (figure 122 (b)), the light scattering resin 171 may be formed between 
the reflection film 51 and the fluorescent tube 141. Thus, by forming the reflection film 51 and the 
light scattering resin 171 in the case 1221, the light emitted from the fluorescent tube 141 is 
mixed good, and is introduced into the light guide plate 14 (input). 

[0172] (-- in Drawing 122 (a)) -- the fluorescent tubes 14 1R, 141G, and 141B -■ the field -■ 



sequential -- one by one - or the light may be made to switch on by turns -- it may carry out and 3 
or 2 may be made to turn on simultaneously If three are switched on simultaneously, red and the 
green and blue luminescent color will be mixed and it will become white. If two are simultaneous, 
it will become primary color neutral colors. If the strength of each fluorescent tube 141 is changed, 
the color temperature of the light inputted into the light guide plate 14 is controllable 
(adjustment). The fluorescent tube 141 may not be limited to three, and as shown in the (figure 
122 (b)), four or more may be sufficient as it. It cannot be overemphasized that two may be 
sufficient. 

[0173]The luminescent color may not be limited to R, G, and B, and other colors like cyanogen, 
yellow, and magenta may be sufficient as it. White may be sufficient as the luminescent color of 
two or more fluorescent tubes 141. When two or more are white, the surface brightness of the 
light guide plate 14 can be changed by changing the fighting number of a fluorescent tube. As 
shown in the (figure 122 (b)), the fluorescent tube 141 may be arranged to the both ends of the 
light guide plate 14. 

[0174]In the (figure 122 (b)), white (W) luminescence of the fluorescent tube 141W is carried out. 
Therefore, when a display panel possesses a light filter, the fluorescent tube 141W is made to turn 
on and off, when a display is constituted combining the lighting system and display panel of this 
invention, the case where a display panel is monochrome -- a gear tooth and the fluorescent tubes 
141R, 141G, and 141B ■- the field ■■ it can turn on and off sequentially and a colored presentation 
can be performed. 

[0175] Although the above example has arranged the fluorescent tube 141 to the end part or both 
ends of a light guide plate, it may not limit to this, and as shown in (Drawing 121), a fluorescent 
tube may be arranged at each end. Although (Drawing 121) presupposed that every one 
fluorescent tube each which performs luminescence of R, G, B, and W is used, it does not limit to 
this and all four are good also as W luminescence. It is good also considering G luminescence, R, 
and B as every one in two. 

[01 76] Although the above example was an example using the fluorescent tube which performs R, 
G, B, and W luminescence, it may not limit to this, and as shown in (Drawing 117), LED11 of R, G, 
and B luminescence may be arranged to each light guide plate 14. As shown in the (figure 118 (a)), 
LED 11 of R, G, B, and W luminescence may be used. As shown in (Drawing 118), multicolor 
LED 11, such as R, G, B or R, G, B, and W, may be formed or arranged to array form at (drawing 
13) and the appearance. 

[0177]It may be intermingled and other light emitting devices, such as LED elements, such as R, 
G, B, and W, a fluorescent tube, or an EL element, may be used. For example, the composition 
that perform local lighting by a LED element and a fluorescent tube performs whole lighting may 
be used. For example, the composition which arranges a fluorescent tube to the edge part of the 
light guide plate 14, distributes the 14th page of a light guide plate, and arranges a LED element, 
and the composition which arranges EL backlight (not shown) at the rear face of the light guide 
plate 14, and arranges a LED element between organicity or inorganic EL backlight, and a fight 
guide plate are illustrated. 

[0178]The above was the composition of having used light emitting device 11,141 grade for fight 
guide plate 14 grade, and entering light. However, the composition of turning on or switching off 
the portion of the light guide plate 14 is realizable with other methods. For example, the method 
(EL backlight) by EL (electroluminescence) is illustrated. It is the composition which carries out 
this instead of the light guide plate 14 of (drawing 1) with a back light using two or more ELs. By 
making EL (I4a-14e are considered) turn on one by one, the lighted condition of (drawing 8) is 
realizable. That is, a back light is a concept also including accident luminescence types, such as 
EL. A plane fluorescent lamp etc. are illustrated as another self-luminescence type thing. The 



fluorescent display which Futaba Electron is manufacturing may be sufficient as FED etc. In 
addition, the back light of a light storage mold (for example, fluorescent paint), etc. may be used. 
This is also a self-luminescence type. 

[0179]It cannot be overemphasized that similar application also of the composition [ composition / 
(drawing 17) / using a self-luminescence type thing ] can be carried out. 

[0180]The above example is the composition which arranges or formed the light emitting device 
11 in the end of the light guide plate 14. The composition of (drawing 17) is composition which has 
arranged the light emitting device 11 at the rear face of the light guide plate 14. (Drawing 17 (b)) 
is a sectional view in aa' line of (drawing 17 (a)). 

[018l]The hole which inserts LED 11 is formed in the rear face of the light guide plate 14. LED 11 
is constituted so that it will not escape, once it is inserted by the projection 181 formed in a part of 
hole and is inserted, as shown in (drawing 18). 

[0182]The terminal electrode 173 of LED 11 and the electrode pattern 172 formed in the rear face 
of the light guide plate 14 are connected by the Honda line 182. The electrode pattern 172 is 
formed by aluminum or Ag. Therefore, it functions also as a reflection film arranged at the rear 
face of the light guide plate 14. therefore, the whole surface of the rear face of the light guide plate 
14 - and it is formed so that there may be no crevice as much as possible. Current is supplied to 
LED 11 with these electrode patterns 172a (anode) and 172b (negative electrode). Low 
resistance-ization can also be desired by enlarging the electrode pattern 172. As for the surface of 
the electrode pattern 172, it is desirable to form insulator layers (antioxidant film), such as 
surface Si02, in order to prevent oxidation. 

[0183]The electrode pattern 172 may be formed with transparent materials (ITO etc.). In this case, 
as shown in (drawing 17 Ob)), the reflective sheet 15 is arranged at the rear face of the fight guide 
plate 14. A LED tip may be directly formed in the fight guide plate 14, or it may mount (loading). 
The antireflection film which consists of interference films (a monolayer, a multilayer) may be 
formed in the rear face of ITO. A lens may be formed in the light emitting surface of LED11, and a 
condensing function may be given. 

[0184]The light emitting device 11 inputs light into the light guide plate 14 via the optical 
dispersing agent 171. The color unevenness of the light emitting device 11 is lost by this optical 
dispersing agent 171, and uniform fighting can be performed. It cannot be overemphasized that 
the composition of (Drawing 123) is applicable. 

[0185]a light emitting device " every line - or the light is made to switch on every two or more 
lines For example, fighting of the light emitting device 11a of the range of A of (drawing 17) will 
switch on the fight emitting device lib of the range of B next. Henceforth, the light emitting 
device is made to turn on one by one. The method of presentation (lighting method) of driving in 
this way (drawing 9 (drawing 8)) is realizable. 

[0186]The diffusion sheet 22 (diffusion member) is formed or arranged in the light emitting 
surface of the fight guide plate 14. Since luminosity becomes high, especially the neighborhood of 
the light emitting device 11 forms the light diffusion part 31, as shown in (drawing 19). The light 
diffusion part 31 is formed on direct or the sheet 22 on the fight guide plate 14. An optical 
diffusion may be given to sheet 22 self. The light diffusion part 31 for diffusing light further may 
be formed on the light diffusing sheet 22. 

[0187]What is necessary is just to arrange one sheet or two or more sheets for the prism sheet 23 
or a prism plate in the light emitting surface of the sheet 22. Prism may be directly formed in the 
fight guide plate 14 like (drawing 2). By using the prism sheet 23, the directivity of the emitted 
light from the light guide plate 14 becomes narrow, and the rise in luminosity of the display image 
of the display panel 21 can be carried out. 

[0188]lt is considered as the method of making the directivity of the light from the lighting 



system 16 narrowly, and carrying out the rise in luminosity of the display of a display panel, and 
as shown in (Drawing 111), the method of using the microlens array (micro lens sheet) 1112 is also 
illustrated. 

[0189]Minute unevenness (micro lens 186) is formed so that the microlens array 1112 may have 
periodic refractive index distribution. The micro lens 186 can be formed also by the ion exchange 
technique which Japanese Sheet glass is manufacturing. 

[0190]In this case, the surface of the microlens array 1112 becomes planate. The thing using the 
La Stampa art may be used like OMRON Corp. or Ricoh Co., Ltd. In addition, there are a 
diffraction grating etc. as composition which has periodic refractive index distribution. Since 
these can also generate the strength of light spatially, this can also use them. 
[019l]The microlens array 183 may be formed or produced rolling a resin sheet or by carrying out 
press working of sheet metal. It is good for the surface of the microlens array 1112 to form an 
antireflection film. 

[0192]It is preferred by arranging a microlens array (micro lens sheet) to the light emitting 
surface of the light guide plate 14, and carrying out eccentricity of the focus of a micro lens to give 
directivity. In this case, a hole is formed near the focus of a micro lens and the light from light 
emitting device 11 grade is made to be emitted from this hole. 

[0193] Although (drawing 19) is an example which has arranged the LED 11 grade of one color to 
matrix form, it may arrange or form the multicolor light emitting device 11 in one matrix part like 
(drawing 20). 

[0194]In (drawing 20), red (11G), green (11G), blue (11B), and two LED 11 [ white (11W) ] are 
arranged. (Drawing 122) etc. ■■ the case where the display panel 21 of monochrome is used as 
explained ■- the field ■- by driving sequentially, When using the display panel 21 which can realize 
a colored presentation and possesses a light filter, a colored presentation can be realized by 
making LED 11 [ white ] turn on. The color temperature of the luminescent color of the light guide 
plate 14 can be adjusted freely, 

[0195]The white light on appearance may be generated not the thing to limit to a field sequential 
system but by making LED of R, G, and B turn on for a short time one by one very much. Of 
course, lighting may always be sufficient. 

[0196] Although divided into the matrix form of the rectangular head with the gobo (light 
reflector) 15 in (drawing 20), it may not limit to this, and as shown in (drawing 21), it may divide 
into other shape, such as a hexagon. The distance from the central part of each matrix to a 
periphery becomes uniform, and it is hard to generate brightness unevenness by using the shape 
of a hexagon, etc. A gobo is not formed or arranged and it cannot be overemphasized that ** is also 
good. 

[0197]The above example was composition which has arranged the LED 11 grade at the rear face 
of the light guide plate 14. As shown in (Drawing 112), the fluorescent tube 141 may also be 
embedded at the light guide plate 14. As shown in the (figure 113 (a)) as composition embedded at 
the light guide plate 14, the hole 1131 is formed in the light guide plate 14, and the composition 
which inserts the fluorescent tube 141 in this hole 1131 is illustrated. 

[0198]It is preferred that the fluorescent tube 141 is filled up with the optical dispersing agent 
171, adhesives, or the optical coupling material 126 for the purpose of improvement in efficiency 
for light utilization for the purpose of color unevenness amendment for the purpose of 
immobilization in the hole 1131 or it is the brightness unevenness of the fluorescent tube 141. 
This is the same also about the (figure 113 (b) and (c)). 

[0199]The (figure 113 (b)) is the composition of having used two or more fight guide plates (14a, 

14b, 14c ). The hollow (1131) is formed in the end of the light guide plate 14. The light reflector 

15 is arranged in the rear face of the light guide plate 14. By constituting in this way, a large-sized 



back light can be manufactured easily. The gobo 15 may be formed or arranged between each light 
guide plate 14. 

[0200]The (figure 113 (c)) is the composition which formed the light reflector 51 in the end of each 
light guide plate 14. According to this composition, the light which the fluorescent tube 141b 
emitted illuminates only the light guide plate 14b, for example. Therefore, it can make it possible 
to perform lightness adjustment for each light guide plate 14 individually. 

[020l]Illustrated as if it set, it formed the hole 1131 in the light guide plate 14 and it had 
arranged one fluorescent tube in this hole 1131, but (Drawing 112 Drawing 113). The fluorescent 
tube of the luminescent color, such as R, G, B, and W, may be arranged not in the thing to hmit to 
this but in the one hole 1131, and the fluorescent tube of two or more same colors may be 
arranged in the one hole 1131. In (Drawing 112), it cannot be overemphasized that it is 
[ fluorescent tube / 141a ] good also considering G luminescence and 141c as B luminescence in R 
luminescence and 141b. As for the arrangement problem of the fluorescent tube 141, similar 
application of the relation of - (expression l) (expression 4) is carried out. LED, a fluorescent tube, 
etc. may intermingle for them and use two or more light emitting devices. 

[0202]The light guide plate 14 may use what is not limited to a transparent color, and could use 
what was colored R color and B color, and added the dispersing agent in the light guide plate 14. 
As for the cycle (formed pitch Pr of Yamagata) of unevenness of the prism sheet 22, it is preferred 
to satisfy the following conditions from the relation of moire. 

[0203]If formed pitch Pr of Yamagata and formed pitch Pd of the pixel of the display panel 21 
serve as a specific relation, generating of moire will become intense. 

[0204] When the picture element pitch of a display panel is made into Pd about moire, the pitch P 
of the moire to generate is 1/P=n/Pd-1/Pr (expression 7). 

It can express. It is Pr/Pd=2/(2n+l) that the maximum moire pitch serves as the minimum 
(expression 8). 

It is at the ** time, and the modulation factor of moire becomes small, so that n is large. Therefore, 
it is good to decide Pr/Pd to fill (the expression 8). If it is not less than 80% 120% or less of range of 
the value (it determined) calculated with (the expression 8), it is enough practically. First, what is 
necessary is just to determine n. 

[0205]The display panel 21 can use various things. As (drawing 9) explained, when making 
animation display good, it is good for an OCB mode or deltan to use an ultra high-speed large TN 
mode, antiferroelectric liquid crystal mode, and strong dielectric liquid crystal mode. When using 
a display panel also as a reflection type, it is good to use polymers distribution liquid crystal mode, 
ECB mode, TN liquid crystal mode, and the STN LCD mode. 

[0206] Here after, the display etc. which were combined with the display panel of this invention 
and the lighting system of this invention are explained. (Drawing 22) is an explanatory view of 
the display panel of this invention. 

[0207]The counterelectrode 225 is formed in the counter substrate 222. Since there is no necessity 
when it is in IPS (In Plane Switching) mode which Hitachi etc. developed, it is not necessary to 
form the counterelectrode 225. 

[0208]On the other hand, the thin film transistor as a switching element (not shown), the picture 
element electrode 230 as a pixel, and the signal wire 228 grade are formed in the array substrate 
221. 

[0209]A liquid crystal layer is made to pinch between the counter substrate 222 and the array 
substrate 221. As the liquid crystal layer 226, a TN liquid crystal, STN LCD, a strong dielectric 
liquid crystal, an antiferroelectric liquid crystal, a guest host liquid crystal, an OCB liquid crystal, 
a smectic liquid crystal, cholesteric liquid crystal, and a polymers distribution liquid crystal (it is 
henceforth called PD liquid crystal) are used. When not making animation display in particular 



important, it is preferred to use PD liquid crystal from a viewpoint of efficiency for light 
utilization. 

[02 10] As a PD liquid crystal material, a pneumatic liquid crystal, a smectic liquid crystal, and 
cholesteric liquid crystal may be the mixtures which it was desirable, and were single or also 
contained substances other than two or more kinds of liquid crystalhnity compounds and liquid 
crystallinity compounds. 

[021l]The pneumatic liquid crystal of a comparatively large cyano-biphenyls system of the 
difference of extraordinary-index ne among the liquid crystal materials described previously, and 
Tsunemitsu refractive-index no, Or it is [ that the pneumatic liquid crystal of a tolan series stable 
to aging and the Krol system is preferred, and the pneumatic liquid crystal of a scattering 
characteristic of a tolan series is good, and it is hard to produce aging especially ] the most 
desirable. 

[0212]Polymer transparent as a resin material is preferred, and uses photo-curing type resin from 
points, such as an ease of a manufacturing process, and separation with a liquid crystal phase, as 
polymer. The acrylic monomer which ultraviolet curing nature acrylic resin is illustrated as a 
concrete example, and carries out polymerization curing especially by UV irradiation, and the 
thing containing acrylic oligomer are preferred. A scattering characteristic can produce the good 
PD liquid crystal layer 226, and does not produce aging easily, either, and the photoresist acrylic 
resin which has a fluorine group especially has it. [ preferred 3 

[0213]what, as for said liquid crystal material, Tsunemitsu refractive -index nO uses the thing of 
1.49 to 1.54 for " this -- better -- Tsunemitsu refractive -index nO uses the thing of 1.50 to 1.53 also 
in ** " this - better -- **. It is preferred that refractive index difference **n uses or more 0.20 0.30 
or less thing. If nO and **n become large, a heatproof and lightfastness will worsen. If nO and **n 
are small, a heatproof and lightfastness will become good, but a scattering characteristic becomes 
low and display contrast becomes less enough. 

[0214]From the above thing and the result of examination, as a component of the liquid crystal 
material of PD liquid crystal, It is preferred to adopt the photoresist acrylic resin which 
Tsunemitsu refractive -index nO uses 1.50 to 1.53, and **n uses the pneumatic liquid crystal of or 
more 0.20 0.30 or less tolan series, and has a fluorine group as a resin material. 
[0215]It is made abbreviated"in agreement [ refractive -index np when a resin material hardens, 
and Tsunemitsu refractive -index no of a liquid crystal material ]. When an electric field is 
impressed to the liquid crystal layer 226, a liquid crystal element (not shown) carries out 
orientation to one way, and the refractive index of the liquid crystal layer 226 serves as no. 
Therefore, in accordance with refractive -index np of resin, the liquid crystal layer 226 will be in a 
light transmission state. If the difference between refractive -index np and no is large, even if it 
will impress voltage to the liquid crystal layer 226, the liquid crystal layer 226 will not be in a 
transparent state thoroughly, but display luminance falls. As for the refractive index difference of 
refractive-index np and no, less than 0.1 are preferred, and less than further 0.05 are preferred. 
[0216]As for the rate of the liquid crystal material in the PD liquid crystal layer 226, 40 % of the 
weight - about 95 % of the weight are good, and it is preferably good. [ of 60 % of the weight - 
about 90 % of the weight ] There is little quantity of a dropping liquid crystal that it is 40 or less % 
of the weight, and the effect of dispersion is scarce. The tendency in which polymers and a liquid 
crystal carry out phase separation to up-and-down two-layer one when it comes to 95 % of the 
weight or more becomes strong, the rate of an interface becomes small, and a scattering 
characteristic falls. 

[0217]As for the mean particle diameter of the water drop-like liquid crystal (not shown) of PD 
liquid crystal, or the average pore size of a polymer network (not shown), it is preferred to use 0.5 
micrometers or more 3.0 micrometers or less. Especially, 0.8 micrometers or more 1.6 micrometers 



or less are preferred. When the light which the PD liquid crystal display panel 21 modulates is 
short wavelength (for example, B light), it is small, and in the case of long wavelength (for 
example, R light), it enlarges. If the mean particle diameter of a water drop-like liquid crystal or 
the average pore size of a polymer network is large, although the voltage made into a 
transmission state becomes low, a scattering characteristic will fall. If small, a scattering 
characteristic will improve, but the voltage made into a transmission state becomes high. 
[0218]That by which the liquid crystal was distributed in resin, rubber, metal particles, or 
ceramics (barium titanate etc.) water drop-like, resin, etc. serve as a polymers distribution liquid 
crystal (PD liquid crystal) said to this invention with the shape of sponge (polymer network), and 
that etc. with which the liquid crystal was filled up between the shape of the sponge correspond. 
It also includes that resin otherwise serves as stratified **. A liquid crystal part and a polymer 
part are periodically formed like the Japanese-Patent-Application-No. No. 54390 [ four to ] 
gazette. And that (NCAP) by which the liquid crystal component is enclosed with the capsule-like 
accommodation medium is also included like what has the light modulation layer made to 
separate thoroughly, and JP,3"52843,B. The thing containing dichroism and pleochroic dye is also 
included in a liquid crystal or resin. There are also the structure, JP, 11-249 175,A, and 
JP,6"347765,A in which a liquid crystal element carries out orientation in accordance with a resin 
wall as similar composition. These also call PD liquid crystal. The thing which carried out 
orientation of the liquid crystal element, and made 353 in a liquid crystal contain a resin particle 
etc. is also PD liquid crystal. It is PD liquid crystal which forms a resin layer and a liquid crystal 
layer by turns, and has the dielectric mirror effect. What was constituted by the multilayer more 
than two-layer that there is nothing much more then as for the liquid crystal layer is included. 
[0219]That is, the PD liquid crystal refers to the thing at large by which the light modulation 
layer was constituted from a liquid crystal component and other material components. Although a 
light modulation method forms an optical image mainly by dispersion-penetration, a polarization 
condition, a rotatory-polarization state, or a double reflex state may be changed to others. 
[0220]In PD liquid crystal, it is desirable to form in each pixel the portion (field) from which the 
mean particle diameter of a dropping liquid crystal or the average pore size of a polymer network 
differs. A different field is made into two or more kinds. The TV (scattering state-impressed 
electromotive force) characteristics differ by changing mean particle diameter etc. That is, if 
voltage is impressed to a picture element electrode, the field of the 1st mean particle diameter will 
be in a transmission state first, and then the field of the 2nd mean particle diameter will be in a 
transmission state. Therefore, an angle of visibility spreads. 

[022l]It carries out to changing the mean particle diameter on a picture element electrode, etc. by 
irradiating a mixed solution with ultraviolet rays via the mask in which the pattern in which the 
transmissivity of ultraviolet rays differs periodically was formed. 

[0222]irradiating a panel with ultraviolet rays using a mask " every portion of a pixel ■■ or the 
irradiation intensity of ultraviolet rays can be changed for every portion of a panel. If there are 
few amounts of UV irradiation per time, the mean particle diameter of a water drop-like liquid 
crystal will become large, and it will become small if large. The path of a water drop-like liquid 
crystal and the wavelength of light have correlation, and even if a path is too small and it is too 
large, a scattering characteristic falls. In visible light, the range of 0.5-micrometer or more 
2.0-micrometer or less mean particle diameter is good. The 0.7-micrometer or more range of 1.5 
micrometers or less is still more preferably suitable. 

[0223]The mean particle diameter for every portion of every portion of a pixel or a panel is formed, 
respectively so that 0.1-0.3 micrometers may differ. Since the ultraviolet ray intensity with which 
it irradiates changes greatly with the wavelength of ultraviolet rays, the construction material of 
a liquid crystal solution, a presentation, or panel structures, it asks experimentally. 



[0224]Formation methods of PD liquid crystal layer include pressurized injection or the method of 
carrying out vacuum pouring, stiffening resin with an exposure or heating of ultraviolet rays, and 
carrying out phase separation of a liquid crystal component and the resinous principle in a mixed 
solution from an injection hole, after closing the circumference of two substrates with sealing 
resin. In addition, it rolls, after a mixed solution is dropped on a substrate and making it pinch 
with one of other substrates, and after homogeneity makes said mixed solution thickness, resin is 
stiffened with an exposure or heating of ultraviolet rays, and there is the method of carrying out 
phase separation of a liquid crystal component and the resinous principle. 

[0225]After applying a mixed solution with a roll quota or a spinner on a substrate, it is made to 
pinch with one of other substrates, resin is stiffened with an exposure or heating of ultraviolet 
rays, and there is the method of carrying out phase separation of a liquid crystal component and 
the resinous principle. After applying a mixed solution with a roll quota or a spinner on a 
substrate, once, a liquid crystal component is washed and there is also a method of pouring a new 
liquid crystal component into a polymer network. After applying a mixed solution to a substrate 
and carrying out phase separation by ultraviolet rays etc., there is also a method of sticking other 
substrates and liquid crystal layers with adhesives. 

[0226]In addition, the light modulation layer of the liquid crystal display panel of this invention is 
not limited to one kind of light modulation layer, and a light modulation layer may comprise two 
or more layers, such as PD liquid crystal layer, a TN liquid crystal layer, or a strong dielectric 
liquid crystal layer. The glass substrate or the film may be arranged between the 1st liquid 
crystal layer and the 2nd liquid crystal layer. A light modulation layer may comprise three or 
more layers. 

[022 7] Although the liquid crystal layer 226 considered it as PD liquid crystal on these 
specifications, Depending on the composition, the function, and the purpose of using a display 
panel, it may not necessarily limit to this, and they may be other liquid crystals, such as a TN 
liquid crystal layer or a guest host liquid crystal layer, a HOMEOTOROPIKKU liquid crystal 
layer, a strong dielectric liquid crystal layer, an antiferroelectric liquid crystal layer, and a 
cholesteric liquid crystal layer. 

[0228]The thickness of the liquid crystal layer 226 has the preferred not less than 3-micrometer 
range of 12 micrometers or less, and its the not less than 5 more micrometer range of 10 
micrometers or less is preferred. If thickness is thin, a scattering characteristic is bad, and 
contrast cannot be taken, but if conversely thick, the design etc. of X driver circuit (not shown) 
which generates the signal which must stop having to perform high voltage driving and makes 
TFT turn on and off, and Y driver circuit (not shown) which impresses a video signal to a source 
signal line will become difficult. 

[0229]As thickness control of the liquid crystal layer 226, a black glass bead, black glass fiber, 
black resin beads, or a black resin fiber is used. Since optical absorption nature is high and hard, 
and there is little number sprinkled to the liquid crystal layer 226 and it ends dramatically, 
especially a black glass bead or black glass fiber is preferred. 

[0230]Between the picture element electrode 230 and the liquid crystal layer 226 and between the 
liquid crystal layer 226 and the counterelectrode 225, it is effective to form the insulator layer 271 
(refer to drawing 27). Inorganic substances, such as organic matters, such as orienting films, such 
as polyimide used for a TN liquid crystal display panel etc. as the insulator layer (orienting film) 
271, and poly vinyl alcohol (PVA), Si02, SiNx, and Ta203, are illustrated. Preferably, organic 
matters, such as the viewpoints of adhesion etc. to polyimide, are good. The retention of an 
electric charge can be improved by forming an insulator layer on an electrode. Therefore, a bright 
display and a high contrast display are realizable. 

[023l]The insulator layer 271 is effective in preventing the liquid crystal layer 226 and the 



electrode 230 from exfoliating. Said insulator layer 271 plays a role of a glue line and a buffer 
layer. 

[0232]If an insulator layer is formed, the aperture (bore diameter) of the polymer network of the 
liquid crystal layer 226 or the particle diameter of a water drop-like liquid crystal is effective in 
becoming almost uniform. This is considered for covering with the insulator layer 271 even if the 
organic residue remains on the counterelectrode 225 and the picture element electrode 230. The 
PVA of the effect of covering is better than polyimide. Also in the case of random domain 
orientation, in order that the insulator layer 271 may give extensive viewing-angle nature for a 
TN liquid crystal, when orientation is needed, it is useful, for example. It is because it controls 
that the impurity from glass substrate 222 grade is eluted to the liquid crystal layer 226. 
[0233]When forming an insulator layer with an organic matter, the thickness has the preferred 
range of 0.02 micrometers or more of 0.1 micrometer, and 0.03 more micrometers or more its 0.08 
micrometer or less is preferred. 

[0234]Soda glass and a quartz glass substrate are used as the substrate 222,221. A metal 
substrate, a ceramic substrate, a silicon single crystal, and a silicon polycrystal substrate can also 
be used for others. Resin films, such as polyester film and a PVA film, can also be used. That is, 
the thing of the film state of not only a tabular thing but a sheet etc. may be sufficient as a 
substrate at this invention. For example, plastic plates, such as polycarbonate, are illustrated. 
[0235]What the light filter 223 dyed resin, such as gelatin and an acrylic (resin light filter) is 
illustrated. In addition, it may form with the dielectric light filter which laminated the dielectric 
membrane of a low refractive index, and the dielectric membrane of the high refractive index by 
turns, and gave the optical effect (it is called a dielectric light filter). The hologram color filter 
which separates light by the hologram effect may be sufficient. Since the red purity of especially 
the present resin light filter is bad, it is preferred to form a red light filter by a dielectric mirror. 
That is, what is necessary is to form 1 or 2 colors with the light filter which consists of dielectric 
multilayers, and just to form other colors with a resin light filter. 

[0236]The antireflection film 229 (AIR coat) is given to the field where the display panel 21 
touches air. An AIR coat has the composition of three layers, or two-layer composition. In the case 
of three layers, it is used in order to prevent reflection in the wavelength band region of large 
visible light, and it calls this a multi-coat. In a two-layer case, it is used in order to prevent 
reflection in the wavelength band region of specific visible light, and it calls this V coat. A 
multi-coat and V coat are properly used according to the use of a liquid crystal display panel. 
[0237]In the case of a multi-coat, optical thickness laminates ndl=lambda/2, and magnesium 
fluoride (MgF2) ndl=lambda/4, and forms an aluminum oxide (aluminum203) for nd=lambda/4, 
and a zirconium (Zr02). Usually, a thin film is formed as a value of 520 nm or the neighborhood of 
those as lambda. In the case of V coat, silicon monoxide (SiO). ndl=lambda/4 or yttrium oxide 
(Y203), and magnesium fluoride (MgF2) are laminated ndl=lamhda/4, and optical thickness 
ndl=lambda/4, and magnesium fluoride (MgF2) are formed. It is better to use Y203, when 
modulating blue glow, since SiO has an absorption band region in the blue side. Since the 
direction of Y203 is stable also from the stability of a substance, it is desirable. 
[0238]In addition, the antireflection film 229 may be formed in the polarizing plate arranged to 
the fight incidence face or light emitting surface of a display panel, and optical coupling of this 
antireflection film and display panel may be carried out by optical coupling material. Which thing 
which a refractive index becomes from resin of or more 1.3 1.4 or less low refractive index may be 
[ what / is depended on a light interference film ] sufficient as the reflection film 229 on a 
polarizing plate. 

[0239]The picture element electrode 230 is formed with transparent electrodes, such as ITO. In 
order to use the picture element electrode 230 as a reflection type, it is aluminum (aluminum) 



about the surface in the reflector which consists of a metal thin film, or forms with silver (Ag). Ti 
etc. are made to mediate from the technical problem on a process, and reflection films, such as Ag, 
are formed. In a reflection type, the picture element electrode 230 is good also as a reflection film 
which consists of dielectric multilayers. In this case, since it is not an electrode, in order to 
consider it as an electrode, the electrode as for which ITO becomes on the surface of a dielectric 
multilayer, or the electrode which becomes a lower layer of a dielectric multilayer from metal or 
ITO is formed. 

[0240]Minute unevenness may be formed in the picture element electrode 230 of the display panel 
of this invention. An angle of visibility becomes large by forming unevenness. In a reflection type, 
there is an effect especially. In the case of a TN liquid crystal display panel, the height of fine 
irregularities shall be 0.3 micrometers or more 1.5 micrometers or less. A polarization 
characteristic worsens in case of outside this range. Fine irregularities form shape smoothly. For 
example, it has circular or the shape of sign Carp. Unevenness may be formed with metal etc. 
[024l]As the method of formation, minute heights are formed in the field used as a pixel with a 
metal thin film or an insulator layer. Or a minute crevice is formed by etching said film. ITO or 
the metal thin film used as the picture element electrode 230 is formed in these concave or 
heights by vacuum evaporation, or said uneven part top - an insulator layer etc. - much more - 
or two or more layers are formed and the picture element electrode 230 etc. are formed on it. By 
forming a metal thin film in concave or heights as mentioned above, inclination sticks moderately 
and the level difference of concave or heights can form the uneven part which changes smoothly. 
[0242]Even if it is a case where the picture element electrode 230 is a transmission type, it is 
effective to form an ITO film in piles and to form a level difference. It is because incident light 
diffracts with this level difference and display contrast or an angle of visibility improves. 
[0243] Switching elements may be 2 terminal elements, such as a thin-film diode (TFD), ring-die 
oared, MIM, etc. besides a thin film transistor (TFT), or a variable capacitance diode, a thyristor, 
a MOS transistor, FET, etc. These all call it a switching element or a thin film transistor. A thing 
and an optical writing system whose switching element is, and a heat writing system are also 
contained. [ like the plasma addressing liquid crystal (PALC) which controls the voltage 
impressed to a liquid crystal layer by the plasma which Sony, a sharp, etc. made as an 
experiment ] That is, providing a switching element shows a switchable structure. PALC also calls 
this a counterelectrode, although a counterelectrode is stripe shape. 

[0244]The display panel 21 of this invention mainly forms the switching element of a driver 
circuit and a pixel simultaneously. In addition, what was formed using single crystals, such as 
elevated-temperature polysilicon technology or a silicon wafer board besides what was formed 
with low-temperature-polysilicon art, is in a technical scope. Of course, an amorphous silicon 
display panel is also a technical category. 

[0245]The source signal line 233 and the gate signal line (not shown) are covered with the 
dielectric film 227 (it is henceforth called a low dielectric film) lower than the specific inductive 
capacity of the liquid crystal layer 226. It is preventing or controlling that the picture element 
electrode 230 and source signal line 228 grade cause electromagnetic coupling with this low 
dielectric film 227. As the low dielectric film 227, silicon nitride (SiNX), silicon oxide (Si02), 
polyimide, the Pori Vigny RUARU call (PVA), gelatin, and an acrylic are illustrated. This low 
dielectric film 227 functions also as a smoothing film (a leveling film / flattening film) which 
carries out smoothness of the unevenness by TFT, a source signal line, etc. 

[0246]Optical absorption material, such as carbon, adds and some low dielectric films 227 are 
good also as a resin black matrix. 

[0247]The picture element electrode 230 forms an end so that it may lap in the upper part of the 
source signal line 228. By constituting in this way, the source signal line 228 serves as a 



light- shielding film, and the light leakage from between the pixels which adjoined is lost. 
[0248] However, this is when ideal and is not realization-like. In practice, light leakage can be 
observed when a display panel is seen from an oblique direction. Orientation ****** of a TN liquid 
crystal molecule occurs with unevenness of the picture element electrode 230, and light leakage 
occurs. 

[0249]In order to prevent this light leakage, as shown in (drawing 22), black-matrix (BM)224b is 
formed. What added carbon, such as an acrylic resin, etc. may be used as a formation material of 
BM224, or what distributed black coloring matter or paints in resin may be used, and gelatin and 
casein may be dyed by black acid dye like the light filter 223. As an example of the pigmentum 
nigrum, it can also carry out making the fluoran system coloring matter which becomes single 
and black color, and using it, and the color scheme black which mixed green system coloring 
matter and red system coloring matter can also be used. 

[0250] When using the liquid crystal display panel of this invention as a light valve of a projection 
type display, it is not limited to this, and what is necessary is just to make R light absorb as 
BM224 of the liquid crystal display panel which modulates R light, although all the above 
materials are black materials. 

[025l]Therefore, a natural resin can be dyed using coloring matter, or the material which 
distributed coloring matter in the synthetic resin can be used. For example, what is necessary is 
just to combine two or more kinds in [ those ] one suitable sort from azo dye, anthraquinone dye, 
phthalocyanine dye, a triphenylmethane color, etc. It is preferred to use what has especially a 
relation of the complementary color. For example, when incident light is blue, BM224 is made to 
color it yellow. It cannot be overemphasized that it is preferred that it is close to 100% as for the 
light absorption rate of BM224. The effect that an absorptivity is preferred at not less than 50% is 
demonstrated greatly. 

[0252]Since between the light filters 223 becomes indistinct [ a boundary part ], BM224a may be 
formed in a boundary part, 

[0253]BM224a may consist of metal thin films, such as chromium (Cr). However, since the rate of 
a light reflex of Cr is as low as 60%, when using the liquid crystal display panel 21 as a light valve 
of a projection type display, a problem occurs. 

[0254]Hereafter, the display panel of this invention used especially as a light valve of a projection 
type display is explained, referring to - (drawing 23 (a)) (drawing 24 (c)). 

[0255]BM224 is formed in the counter substrate 222 in order to keep light leakage from occurring 
from between pixels in the display panel 21. As a formation material of BM224, chromium (Cr) is 
used from a viewpoint of the protection-from-light characteristic. A light intense for the display 
panel 21 as a light valve used for projection type displays, such as (Drawing 124) and (drawing 
79) (Drawing 114), enters. Since 40% of the incident light which entered into BM224 is absorbed 
by BM224, the display panel 21 is heated and deteriorates. 

[0256]The display panel of this invention is using aluminum (aluminum) as a component of 
BM224a. Since aluminum reflects 90% of light, the problem of the display panel 21 being heated 
and deteriorating is lost. However, as for aluminum, since it is bad as compared with Cr, the 
protection-from-light characteristic needs to form thickness thickly. As an example, the thickness 
of aluminum which obtains the protection-from-light characteristic of 0.1 micrometer of thickness 
of Cr is 1 micrometer. That is, it is necessary to form in 10 times as much thickness. 
[0257]On the other hand, since the TN liquid crystal display panel 21 needs to carry out 
orientation of the liquid crystal element, they need to perform rubbing treatment. When 
performing rubbing treatment, if irregular, rubbing defect will occur. Therefore, if aluminum is 
used for the counter substrate 222 and BM224 is formed, unevenness occurs in the substrate 222 
and good rubbing cannot be performed. 



[0258]ln order to cope with this technical problem, in the counter substrate 222, the display panel 
21 of this invention forms the crevice 233 in the position which forms BM224 first, and it forms 
BM so that this crevice 683 may be filled. As shown in (Drawing 115), the crevice 233 applies the 
resist 1151 to the substrate 222 (Drawing 115 (a)), and after patterning, it can form easily by 
etching with a fluoric acid solution (Drawing 115 (b)). The depth of a crevice shall be 0.6 
micrometers or more 1.6 micrometers or less, and shall be 0.8 micrometers or more 1.2 
micrometers or less still more preferably. The depth of this crevice 233 can be easily adjusted by 
adjusting etching time. 

[0259]the formed crevice 233 - the surface - that - for the ****** reason, to the substrate 222, 
inorganic materials, such as Si02 and SiNx, are vapor-deposited after forming the crevice 233 by 
0.05-micrometer or more 0.2 micrometer or less of thickness. 

[0260]An Al film is vapor deposited to the crevice 233 constituted in this way, and BM224 is 
formed in it (Drawing 115 (c)). Therefore, the heights by BM224 formation are not generated in 
the surface of the counter substrate 222. Therefore, good rubbing can be performed. 
[026l]ln order to raise a light blocking effect if needed, it puts on Al film 224a, and the metal thin 
film 224b set to BM from Cr or titanium (Ti) is laminated (drawing 23 (a), (b)). This metal thin 
film 224b has an effect keep Al film 224a from carrying out direct contact to ITO of the 
counterelectrode 225. It is because a galvanic action will corrode if Al film 224a and ITO thin film 
225 contact. 

[0262]The thin film to laminate may not be limited to two-layer, and three or more layers may be 
sufficient as it. The thin film which consists of organic materials, such as an acrylic resin which it 
does not limit [ acrylic resin ] to a metal thin film and had carbon added, or a carbon simple 
substance, may be sufficient as the thin film 224b to laminate. For example, the light absorption 
film 224b like (drawing 22) is illustrated. The thickness of BM which laminated thickness or Al 
film 224a, the metal membrane 224b, etc. of BM of these Al films 224a shall set to 0.4 
micrometers or more 1.4 micrometers or less, and shall be 0.6 micrometers or more 1.0 
micrometer or less still more preferably. [ of the monolayer ] Although BM224 showed the case 
where it comprised BM224a and 224b, it may be constituted from a monolayer of not only this but 
an Al film, and may laminate and constitute a material of a different kind from (drawing 23 (a)) 
and (drawing 23 (b)) in a multilayer. Henceforth, when not asking a monolayer and lamination, it 
is generally referred to as BM224. 

[0263]The smoothing film 227a is formed on BM224 with which the crevice 233 was filled up 
(Drawing 115 (d)). As a formation material of the smoothing film 227, inorganic materials, such as 
organic materials, such as an acrylic resin, gelatin resin, polyimide resin, an epoxy resin, and Pori 
Vigny RUARU call resin (PVA), or silicon oxide (Si02), and silicon nitride (SiNx), etc. are 
illustrated. It is preferred to adopt ultraviolet curing type resin especially. However, since 
inorganic materials, such as Si02, have heat resistance, and their transmissivity is good in a 
large wavelength band region, when adopting as a light valve of a projection type display, they are 
preferred. 

[0264]As thickness of the smoothing film 227a (drawing 23 (a)), 0.2 micrometers or more 1.4 
micrometers or less are preferred, and it is preferred to constitute especially in 0.5 micrometers or 
more 1.0 micrometer or less. ITO as the counterelectrode 225 is formed on this smoothing film 
227a. (Drawing 23 (b)) is the composition using the light filter 223 as a smoothing film not using 
the smoothing film 227a. 

[0265]When the smoothing films 227a and 227b are formed with inorganic materials, such as 
Si02, the surface is ground and smoothed after forming the smoothing film 227. Grinding 
treatment is performed mechanically or chemically. Since Si02 is comparatively soft, it is easy to 
grind. The counterelectrode 225 is formed after performing grinding treatment (Drawing 115 (e).). 



Also when the smoothing films 227a and 227b are organic materials, it cannot be overemphasized 
by performing grinding treatment that the good smoothing films 227a and 227b can be formed. 
[0266]After forming BM224 in the crevice 233 as other examples more thickly than the depth of 
the crevice 233, grinding treatment of the surface may be carried out and it may be smoothed. It 
can have composition with which BM224 was exactly filled up into the crevice 233 by doing in this 
way. Since the metal of BM is soft as compared with the glass of the counter substrate 222, it is 
easy to be ground. ITO as the counterelectrode 225 is formed in the surface after smoothing. 
Therefore, it is not necessary to form the smoothing film 227a. Of course, after grinding BM224, 
rather than a smoothing function, from a viewpoint of preventing an impurity from being eluted 
from the substrate 222, the smoothing film (insulator layer) 227a may be formed thinly, and the 
counterelectrode 225 may be formed after that. In this composition, it functions as an insulator 
layer and a protective film rather than calling it a smoothing film. Therefore, a very thin film may 
be sufficient like an orienting film. The counterelectrode 225 is unnecessary when a liquid crystal 
display panel is IPS structure. Therefore, the counterelectrode 225 is not formed in this case, but 
what is necessary is just to form an orienting film on the smoothing film 227a. In the case of an 
MVA mode, the uneven part by BM may be used for orientation control. 

[0267]AIthough BM224 considered it as the metal multilayer containing aluminum or aluminum 
in (drawing 23 (a)) and (drawing 23 (b)), it may not limit to this and may form by the dielectric 
multilayer (interference film) which formed the dielectric film of a low refractive index, and the 
dielectric film of the high refractive index in the multilayer. 

[0268]A dielectric multilayer reflects the light of a specified wavelength by optical interference 
operation, and there is no absorption of light when reflecting. Therefore, BM224 without 
absorption of incident light can be constituted. 

[0269]Silver (Ag) may be used instead of aluminum. Ag is also set to BM224 with it. [ high 
reflectance and ] [ good ] In addition, Au etc. can be used. 

[0270]When adopting an interference film as BM224, the thickness of the thin film which 
constitutes BM224 shall set to 1.0 micrometers or more 1.8 micrometers or less, and shall be not 
less than 1.2 micrometers 1.6 micrometers or less still more preferably. 

[027l]The depth of the crevice 233 shall be not less than 1.2 micrometers 2.2 micrometers or less, 
and shall be not less than 1.4 micrometers 1.8 micrometers or less still more preferably. 
[0272]In the composition of (drawing 23 (a)) and (drawing 23 (b)). It is not what is limited to this 
although the crevice 683 is formed in the counter substrate 235 and BM224 is produced to this 
crevice 233, Without forming the crevice 233 in the counter substrate 222, BM224a which consists 
of aluminum, Ag, a multilayer metal thin film, or an interference film, and 224b may be formed 
(Drawing 116 (a)), and the smoothing film 227a may be formed on this BM224 (Drawing 116 (b)). 
At this time, the thickness of the smoothing film 227a shall set to 1.0 micrometers or more 3.0 
micrometers or less, and shall be not less than 1.4 micrometers 2.4 micrometers or less still more 
preferably. The surface may be ground for the smoothing film 227a after formation (Drawing 116 
(c)). By grinding, unevenness of BM224 is lost and the surface of the counter substrate 222 is 
smoothed. The electromechanical polish by the mechanical polish deleted mechanically, etching, 
the chemical or electric polish by electric corrosion, and arc discharge is illustrated as polish. If 
unevenness is less than an acceptable value, it cannot be overemphasized that it is not necessary 
to grind. Then, the counterelectrode 225 is formed (Drawing 116 (d)). 

[0273]Although the crevice 224 was formed in the counter substrate 222 and it presupposed that 
BM224 is produced to the crevice 233 in (drawing 23 (a)) and (drawing 23 (b)), it may not limit to 
this, and the crevice 233 may be formed in the array substrate 221, and BM224 may be formed. In 
this case, the source signal line 228 or TFT242 grade is formed on BM224. Thus, by forming the 
crevice 233 of the array substrate 221 and forming TFT241 grade in this crevice 233, the surface 



of the array substrate 221 is also smoothed and good rubbing can be carried out. In this case, as 
shown in (drawing 23), it is not necessary to form BM224 in the counter substrate 222. Or the 
crevice 233 of the array substrate 221 may be formed and the signal wire of source signal line 228 
grade, TFT, etc. may be formed in this crevice. In addition, a smoothing film is formed after 
formation and the picture element electrode 230 is formed on this smoothing film. 
[0274]BM224 and the counterelectrode 225 are the circumferences of a viewing area, or the thing 
without a viewing area which it comes out and is electrically connected is preferred. Since the 
counterelectrode 225 is formed by ITO, this has high sheet resistance. Therefore, it is for 
connecting BM224 which consists of ITO and the metallic material of the counterelectrode 225, 
and making sheet resistance low. What is necessary is for etching etc. to remove the smoothing 
film 227a of the part where BM224b and the counterelectrode 225 touch, and just to constitute so 
that BM224b and the counterelectrode 225 may touch directly when connecting within a viewing 
area. In this composition, BM224b selects materials other than aluminum. It is for preventing the 
corrosion by a cell. 

[0275]It is good to constitute from an array substrate 221 side on the other hand, so that the 
smoothing film 227b may be formed on the source signal line 228 and the picture element 
electrode 230 may adjoin on the source signal line 228. By constituting in this way, the light 
leakage from the periphery of the picture element electrode 230 is completely lost. 
[0276]However, the parasitic capacitance of the source signal line 228 and the picture element 
electrode 230 becomes large in this case. In order to avoid the adverse effect to the image display 
by this parasitic capacitance, it is good to reverse the polarity of the video signal impressed 
between the pixels which adjoin in a transverse direction. The structure of TFT241 etc. 
unnecessary to explanation is omitted in (drawing 23). TFT241 is good to use LDD (low doping 
drain) structure. 

[0277] When the smoothing film 227b which becomes the array substrate 221 from an inorganic 
material after forming TFT241 etc. is formed with inorganic materials, such as Si02, after 
formation grinds the smoothing film 227b, the surface is ground, and it smooths. Grinding 
treatment is mechanically performed chemically or electrically like the smoothing film 227a. 
Especially when the smoothing film 227b is formed by Si02, since Si02 is comparatively soft, 
mechanical polish is easy for it. 

[02 78] After performing grinding treatment, the contact hole which connects TFT241 and the 
picture element electrode 230 to the smoothing film 227b is formed, and the picture element 
electrode 230 is formed on the smoothing film 227b. When performing grinding treatment for the 
smoothing film 227 also in organic materials, such as polyimide, it cannot be overemphasized that 
the good smoothing film 227b can be formed. On TFT241, a light- shielding film is formed with the 
metal of the source signal line 228 or a gate signal line, and it shades so that light may not enter 
into TFT241. 

[0279]In order to make the liquid crystal layer 236 into predetermined thickness, the pillar 245 
which consists of dielectric materials or a conductive material is formed on the array 221 which 
meets BM224 top or BM224 (drawing 24). Let the height of a pillar be the thickness of the liquid 
crystal layer 226. 

[0280]As illustrated to (drawing 22), it is good for the display panel 21 to form the antireflection 
film 229 or to carry out optical coupling of the acid-resisting board 1111 by the optical coupling 
material 126 (Drawing 111 (a)). 

[028l]By constituting in this way, the light reflected by the interface of the display panel 21 and 
air is controlled, and efficiency for light utilization improves. 

[0282]Even if garbage adheres to the surface of the display panel 21, there is also an advantage of 
not carrying out image formation on a screen. The (figure 111 (b)) is the composition of having 



attached the microlens substrate 1112 to the display panel 21, and the (figure 111 (c)) is the 
composition of having attached the acid-resisting board 229 to the microlens substrate 1112. 
[0283]ln (drawing 23), the picture element electrode 230 may not be limited to a transmission 
type, and a reflection type may be sufficient as it. As indicated in the reflection type (Drawing 126 
Drawing 131), it may be made the shape of the teeth of a saw. As indicated to (drawing 27), it is 
good also as semi transmission specification. 

[0284](Drawing 23 (a)) The display panel 21 of this invention explained by - (drawing 23 (c)), Not 
only as a light valve of a projection type display, the light valve of the viewfinder of this invention 
(Drawing 150) etc., Or it cannot be overemphasized that it can use also as display panels, such as 
Personal Digital Assistants, such as a head mount display and a video camera (drawing 93) of 
(drawing 91), a personal computer of (drawing 100), or a liquid crystal television. As mentioned 
above, it cannot be overemphasized that the display panel of this invention is diverted to the 
graphic display device of other this inventions, etc., and can be constituted freely. 
[0285](Drawing 24) is the composition which formed additional capacities in the counter 
substrate 222 side in addition to the composition of (drawing 23). The insulator layer (dielectric 
film) 246 is formed on the counterelectrode 225, and the additional-capacities (storage 
capacitance) electrode 247 is formed on the insulator layer 246. That is, the capacitor is formed by 
using the counterelectrode 225 and the additional-capacities electrode 247 as an electrode. 
[0286]The additional-capacities electrode 247 and the drain terminal 244 are connected in the 
terminal area 245 which consists of conductive materials, such as metal. Therefore, the additional 
capacities of each pixel will be formed on the counterelectrode. The electrode of additional 
capacities is not limited to the additional-capacities electrode 247 and the counterelectrode 225, 
and is good also as the additional-capacities electrode 247 and BM224. The additional-capacities 
electrode 247 may be formed with transparent electrodes, such as ITO, and may be formed with a 
metallic material. 

[0287]The terminal area 245 functions also as a spacer which maintains the liquid crystal layer 
226 at predetermined thickness. The terminal area 245 may form carbon etc. 
[0288] Additional capacities are formed in the counter substrate 222 side as mentioned above 
because it becomes impossible to take the spacer which forms additional capacities in the array 
substrate 221 side when pixel size becomes small. Of course, additional capacities may be made 
into trench structure and may be formed in the array substrate side. However, in trench structure, 
since structure is complicated, a manufacturing cost becomes high and the technical problem that 
a manufacturing yield falls occurs. However, it may be unable to adopt. In addition, the additional 
capacities of both by the side of an array substrate and a counter substrate may be formed. 
[0289] On the other hand, the counter substrate 222 top does not have the counterelectrode 225 
and structures other than BM224, and the counterelectrode 225 is a solid ground electrode, and 
there is an advantage that potential is stable. 

[0290]As for the additional capacities electrode 247, it is preferred to make it in agreement with 
BM224 formation position, and to form, as shown in (drawing 25). Even if it forms the 
additional-capacities electrode 247 with a metallic material, it is because a numerical aperture 
does not fall. Of course, when forming the additional-capacities electrode 247 with transparent 
electrodes, such as ITO, it can cross throughout pixel size and the additional-capacities electrode 
247 can be formed. 

[029l]The terminal area 245 forms so that it may become a dotted-line part of (drawing 25). When 
the additional- capacities electrode 247 is formed by ITO etc., since it is hard, it can be hard to 
take contact with the terminal area 245 and ITO. Therefore, it is preferred to form in the part 
which takes the terminal area 245 and contact with comparatively soft metallic materials, such as 
aluminum. 



[0292] (Drawing 26) is a representative circuit schematic of the composition of (drawing 24). 
TFT241 is formed near the intersection of the source signal line 228 and the gate signal line 261. 
The source terminal 243 of TFT241 is connected with the source signal line 228, and the gate 
terminal 242 is connected with the gate signal line 261. The drain terminal 244 of TFT241 is 
connected with the picture element electrode 230 in the terminal area 245. The drain terminal 
244 is connected with the picture element electrode 230. One common electrode of additional 
capacities and a liquid crystal layer is a counterelectrode. 

[0293]If the counterelectrode 245 is separated as 245a and 245b as shown in (drawing 26 (b)), a 
signal or voltage can be individually impressed to one [ additional capacities and ] electrode of a 
liquid crystal. 

[0294]That is, the signal reversed in every field (frame) is impressed to a or b terminal. The 
potential of the picture element electrode 230 can be operated by impressing a signal to a or b 
terminal. Therefore, if a signal is impressed to a or b terminal so that the standup voltage 
(1.0V-3.0V) of a liquid crystal may be impressed, the signal impressed to the source signal line 228 
is low for it by standup voltage, and can make the picture element electrode 230 it. Therefore, 
since signal amplitude of a source drivers IC can be made small, power consumption can be 
reduced. 

[0295]Although examples, such as (drawing 22) and (drawing 23) (drawing 24), explained the 
picture element electrode 230 as a transparent electrode which consists of ITO(s) etc., Not the 
thing to limit to this but the reflector in which the picture element electrode 230 consists of metal 
etc. may be sufficient, and it cannot be overemphasized that a counterelectrode may be the 
reflector or reflection film which consists of metal or a dielectric interference film. The display 
panel of this invention explained in this specification as mentioned above can consist of a 
penetration type, a reflective type, or all. 

[0296] (Drawing 27) is an example in case the pixel 230 is a reflection type. However, it has the 
opening 272 in a part of reflective pixel. From this opening, the light from the back light 16 
permeates and it can also use also as a transmission type. When especially the liquid crystal layer 
226 is PD liquid crystal, a polarizing plate is unnecessary to light modulation. Therefore, a 
picture can be enough displayed also by the small opening 272. When ** also reflects outdoor 
daylight with the reflection film 273 not using a back light, it can use as a reflection type display. 
[0297]In (drawing 27), although the light filter 223 is formed in the inside of the display panel 21 
(liquid crystal layer side), it may form or arrange the light filter 223 to the exterior (field which 
touches air) of the display panel 21. 

[0298]The reflection film 273 is formed with aluminum (aluminum), chromium (Cr), metal (Au), 
or silver (Ag) in the surface. Two or more metallic materials, such as titanium (Ti) and chromium 
(Cu), are formed in layers for the reason for raising adhesion with the substrate 221 etc. What 
vapor-deposited the ITO electrode to the interference film which consists of dielectric multilayers 
may be sufficient as the reflection film 273. 

[0299]The insulator layers 246, such as Si02 and SiNx, are formed in the surface of the reflection 
film 273 by 0.1 -micrometer or more 1 micrometer or less of thickness. The picture element 
electrode 230 which consists of ITO(s) is formed on this insulator layer 246. This picture element 
electrode 230 is connected with the drain terminal of TFT as the switching element 241 as shown 
in (drawing 24). 

[0300]On the other hand, the reflection film 273 functions also as a common electrode. Therefore, 
the reflection film 273 is electrically connected by the periphery of the display panel 21 so that it 
may become the potential of a common electrode. The potential of this common electrode is the 
potential of the counterelectrode 225 usual. When a dielectric multilayer considers it as a 
reflection film, the transparent electrode (ITO) formed in the lower layer or the upper layer of this 



dielectric multilayer turns into a common electrode. 

[030l]The reflector 273 is a uniform film except opening 272. That is, it has the shape of a solid 
electrode which counters common to each picture element electrode 230. Of course, the 
composition that leave not the thing to limit in the shape of a solid electrode but some terminal 
areas, may be patterned so that it may correspond to each pixel, and the reflection film 273 was 
patterned by making two or more pixels into a group may be used. 

[0302]The reflection film 273 or the whole picture element electrode may be made into the shape 
of a half mirror by forming metal thin films, such as aluminum and Cr, in a transparent electrode 
thinly. In this case, it is not necessary to form the opening 252 separately. It is because it is a 
half-penetration as a whole. 

[0303]Minute heights are formed in the reflection film 273 or the picture element electrode 230 
with a metal thin film or an insulator layer. Or a minute crevice or heights is formed by etching 
said film. The metal thin film used as a reflector is formed in these concave or heights by vacuum 
evaporation, and it is considered as a reflector, or said uneven part top -- an insulator layer etc. - 
much more " or two or more layers are formed and a reflector is formed on it. 
[0304]By forming a metal thin film in concave or heights as mentioned above, inclination sticks 
moderately and the level difference of concave or heights can form the uneven part which changes 
smoothly. The angle of visibility of a display panel is expandable by constituting in this way. 
Concavo-convex height has preferred 0.2-micrometer or more thing set to l.Smicro or less. 
[0305]Even if it is a case where a picture element electrode is a transmission type, it is effective to 
form an ITO film in piles and to form a level difference. It is because incident light diffracts with 
this level difference and display contrast or an angle of visibility improves. 

[0306]The hole of the light which the hole 272 does not mean only a perfect hole and has a light 
transmittance state may be available for the composition which forms the hole 272 in the reflector 
273. The hole of light means having a light transmittance state. For example, it is a hole which 
has light transmittance states, such as ITO. A metal thin film is formed on an ITO electrode, said 
metal thin film is etched and the hole 272 is formed. The light from a back light is emitted from 
the hole 272 of this ITO. A metal thin film reflects outdoor daylight. ITO and a metal thin film 
carry out light modulation of the liquid crystal 226 with the impressed voltage. 
[0307]The storage capacitance 262 is constituted by the above composition by using the picture 
element electrode 230 and the reflection film 273 as an electrode. Therefore, the reflection film 
273 has a pixel in accordance with the function used as a reflection type, and the function as the 
storage capacitance 262. 

[0308]In (drawing 27), it is thickly [ portion / of A ] high in color purity and the portion of B is thin, 
or the light filter 223 forms color purity low. The portion of A is because the light from the opening 
272 enters. That is, since the portion of A is a portion which functions as a transmission type, it 
needs to make color purity of a light filter high. Since the portion of B is a portion which functions 
as a reflection type, incident light penetrates the light filter 223 twice. Therefore, as compared 
with a transmission type case, color purity also with one half of same thickness can be held. 
Therefore, the thickness of the light filter 223 is good in it being thin. Or even if color purity is low, 
it is good in an optical limit range being wide. That is, a center section is thick and the light filter 
223 forms a periphery thinly. 

[0309] Therefore, in the display panel of semi transmission specification, what formed the 
thickness distribution of the light filter corresponding to the position of the opening 272, or 
formed color purity or spectral distribution is adopted. 

[03 10] (Drawing 27 (b)) is a representative circuit schematic of (drawing 27 (a)). A liquid crystal is 
pinched between the picture element electrode 230 and the counterelectrode 225, and it has 
become one capacitor, and has the storage capacitance (capacitor) 262 by using the picture 



element electrode 230 and the reflection film 251 as an electrode. 

[031l]Other switching elements, such as a thin-film diode (TFD) or a barista, may be sufficient as 
TFT271. It does not limit and the two or more switching elements 271 may be connected [ one ]. 
As for TFT, it is preferred to adopt LDD (low doping drain) structure. 

[0312]The structure where a display panel can be used also with a reflective method or the 
transparent mode is called a semi transmission method in this way. 

[0313] What considered the picture element electrode as half mirror composition is contained in a 
semi transmission method. For example, there is a method which vapor-deposits Cr etc. thinly to 
the picture element electrode which consists of ITO(s), and constitutes them in it. 
[0314]In the graphic display device of semi transmission specification, what the voltage 
impressed to the liquid crystal layer 226 in the time of using the display panel 21 by reflection 
mode and the time of using it by transparent mode is changed for (the voltage (V) -liquid crystal 
layer penetration (T) characteristic of driving a liquid crystal layer is changed) is effective. It is 
because the directivity of incident light, etc. differ and a displaying condition changes in the time 
of using the liquid crystal display panel 21 by the time of using it as a transmission state, and 
reflection conditions. 

[0315]When using it by a transmission state generally, in order to mainly use forward scattering, 
it is necessary to improve the scattering state of a liquid crystal layer, etc. Therefore, voltage 
impressed to the liquid crystal layer in the maximum white display in a normally white mode is 
made low (below rise voltage carries out). For example, 1.8V etc. will be used if rise voltage is 2V. 
Conversely, it uses carrying out more than rise voltage 2.5V etc., the scattering characteristic of 
the liquid crystal layer 226 considers the state where it fell for a while as the maximum white 
display, and the VT characteristic (gamma curve) is set up. 

[03 16] When using with a reflection type, in order to use both back-scattering and forward 
scattering, voltage impressed to a liquid crystal layer by the maximum white display is made 
higher than the time of using by a transmission state (it carries out more than the rise voltage of 
a liquid crystal layer). This change is performed by making it the power supply on _ off switch of a 
back light interlocked with. Depending on the kind of liquid crystal display panel, and the mode, 
the impressed electromotive force in the maximum white display or the maximum black display 
differs. This setting out becomes reverse in a normally white display and a normally black display 
(it carries out). 

[0317]Anyway, the technical idea indicated on these specifications is changing the Vdmpressed 
electromotive force)-T (transmissivity) characteristic in the time of using the time of using a semi 
transmission specification display panel by a transmission state (transparent mode) by reflection 
conditions (reflection mode). 

[0318]The change of the VT characteristic creates beforehand ROM for transmission states, and 
ROM for reflection conditions, and what (a ROM address is switched) a required pressure value is 
changed for with a ROM table can realize easily. Of course, the change of this ROM address may 
be interlocked with the power supply on-off switch of a back light. Turning on a back light 
auxiliary, although the display panel 21 may be used with a reflection type, then another ROM 
may be prepared and set (incorporating). It is preferred to change the VT characteristic (gamma 
curve) according to the illumination intensity of a back light and the illumination intensity of 
outdoor daylight. 

[03 19jlf change of a gamma curve detects intensity, such as outdoor daylight, with photosensor, 
and the detected data is processed with the arithmetic processing means or ROM table of CPU, a 
microcomputer, etc. and is performed, it is easy. The composition or the method which is 
interlocked with luminosity BORIUMU of the back light which an observer can change, and is 
changed is also considered. 



[0320]The mode which modulates circular light is used for a liquid crystal layer. It is preferred to 
arrange a phase film to the light incidence and the emission face of a liquid crystal panel, and to 
operate linear polarization. A polarizing plate is independent, and combines a reflection type and 
absorption type film etc., and is used. With a natural thing, PD liquid crystal of polarizing plate 
loess, etc. may be used. 

[0321] An observer's position or the position of an eye is detected by the camera and an infrared 
sensor, and it may be made to change a gamma curve so that it may become the optimal contrast 
display and display luminance. It is good, even if the optimal displaying condition is judged from 
the intensity of outdoor daylight, etc. and it changes a gamma curve from this decision result 
dynamically or statically (even if it changes). 

[0322]These composition is also easily realizable if photosensor detects light volume or catoptric 
light etc. which enters into the display panel 21. It is also preferred to change a gamma curve 
according to the kind of drive systems (lH inversion driving, 1 dot inversion driving, 1 field 
inversion driving, etc.) of a display panel. It is easily realizable, if absorbed and you will make it a 
drive system changeover switch interlocked with. A gamma curve may be changed by a normally 
white display and normally black display with a natural thing. 

[0323]lt is effective to display intensity, such as outdoor daylight, on the indicator of a display 
panel. With the intensity of outdoor daylight, although a back light should be used, it judges 
whether it is no and illustrates to an observer. 

[0324]Or it makes it display it on a display panel as under lighting while turning on a back light, 
it is preferred to make an indicator lamp (telltale light) turn on (display), and to make an observer 
understand. 

[0325]By approaching the light modulation layers 226, such as PD liquid crystal, and forming a 
scattering layer, the angle of visibility of a display panel can make display contrast high widely. 
That is, a usual state scattering layer is formed in contact with the liquid crystal layer 226. 
[0326]What added titanium particles to the acrylic resin used by the liquid crystal layer 226 is 
illustrated as a usual state scattering layer. What added dispersion particles to what added 
dispersion particles to the epoxy resin, gelatin resin, polyimide resin, Teflon resin, polyester resin, 
and urethane resin is illustrated. In addition, the material of a different refractive index may be 
mixed or it may use. It is because it will become cloudy if the material in which refractive indicees 
differ is mixed. In addition, the composition of having stiffened the acrylic resin may be used, 
adding a little liquid crystals to an unhardened acrylic resin, and holding a scattering state. 
[0327]The above-mentioned usual state scattering layer may use also [ orienting film / of (drawing 
27) ], and it may form between an orienting film and the light filter 223, or it may be formed 
between an orienting film and the liquid crystal layer 226. It may form before and after the 
picture element electrode 230. It cannot be overemphasized that the above thing can apply to 
other this inventions. 

[0328]A usual state scattering layer may not be limited only to a solid, and gel and a fluid may be 
sufficient as it. Three or more kinds of materials may be mixed. A usual state scattering layer may 
be scattered not only sole resin but by for example making a liquid crystal contain. Since specific 
inductive capacity is large and it is hard to generate a voltage drop, a liquid crystal is preferred. 
Specific inductive capacity is good to choose or more 5 ten or less material. In addition, it is good 
also as a usual state scattering layer using opal glass etc. What oxidized aluminum may be used. 
[0329]It cannot be overemphasized that the matter about these gamma curves is applicable to 
other displays of this invention, a projection type display, or a head mount display. It cannot be 
overemphasized that it is applicable also to not the thing limited to a transflective display panel 
but the display panel of a reflection type or a transmission type and a display. It is good also as 
composition which used the picture element electrode 230 whole as the transmission type, and 



used the eounterelectrode 225 as the reflector, and formed the opening 272 in the part 
corresponding to each pixel of said reflector. 

[0330]The opening 272 of the reflection film 273 is formed in the center section of the pixel 230 as 
shown in (drawing 28 (a)), and also it may be formed in a periphery like (drawing 28 (b)). It may 
form in stripe shape like (drawing 28 (c)). In addition, it constitutes circularly or is good also 
considering the periphery of the pixel 230 as an opening. It is good also considering the crevice 
between adjacent pixels as the opening 272. 

[033l3ln the composition of (drawing 28 (a)), considering physical relationship of a source signal 
line, a gate signal line, and the picture element electrode 230 as the relation of (Drawing 153) 
contributes to a substantial numerical aperture rise. It is because a picture element electrode is 
formed on light shielding material, such as a source signal line, and this formed picture element 
electrode is used as a reflector. 

[0332]As shown in the (figure 153 (b)), the source signal fine 228, the gate signal line 261, TFT 
that is not illustrated, etc. are formed on the array substrate 221. The smooth film 227 is formed 
on these. The picture element electrode 230 is formed on the smooth film 227. The picture element 
electrode 230 is formed with a transparent electrode, and forms the reflection film 1531 which 
becomes a periphery of this transparent electrode from aluminum, Cr, Ag, or an interference film. 
The reflection film 1531 may be formed in the lower layer of the picture element electrode 230, or 
may be formed on the picture element electrode 230, or whichever may be sufficient as it. 
[0333]The reflector 273 is formed in a position which laps with source signal line 228 grade. Since 
the source signal line 228 is formed with protection-from-light materials, such as aluminum, light 
does not penetrate it. A pixel formation area can be used effectively by forming a reflector on this 
field that does not carry out light transmission. 

[0334] It is necessary to form both a reflection region and a transmission region in a transflective 
type display panel. As for a reflection region, it is natural not to penetrate light. On the other 
hand, the source signal line 228 does not penetrate light, either. Therefore, if a reflection region is 
formed on the source signal line 228, the field which can be used as a reflector will be expanded. 
[0335]Also in (Drawing 153), they are the picture element electrode 230 and the reflection film 
273 (however, in this case, since it is functioning as a mere electrode, it does not limit to a 
reflection film.), they may be transparent electrodes, such as ITO, - it is preferred to constitute 
the additional capacities 262 in between. 

[0336]By piling up on the source signal fine 228, as shown in (Drawing 153), the electric field from 
the source signal line 228 can be shielded. Therefore, the unusual orientation of a liquid crystal 
element is not generated. However, it is good to enforce the drive method shown since the 
parasitic capacitance of the source signal line 228 and the picture element electrode 230 may 
become large in this case (drawing 30 (drawing 29)). The same may be said of the composition 
with which the source signal line (gate signal line) and the picture element electrode have lapped 
like this (Drawing (drawing 24 (drawing 23 (drawing 22))) 134). (Drawing 29) etc. - a drive 
method is explained later. 

[0337](Drawing 134) shows the composition which formed the light filter 223 in the array 
substrate 221 side. (Drawing 27) etc. - **** - although the light filter 223 was formed in the 
counter substrate 222 side, the display panel of this invention may not be limited to this, and as 
shown in (Drawing 134), the light filter 223 may be formed in the array substrate 221 side. 
[0338]As shown in (Drawing 134), TFT241, a source signal line (not shown), etc. are formed in the 
array substrate 221. On the array substrate 221, in order to control unevenness by TFT241 grade, 
the smoothing film 227 which consists of transparent resin is formed. It is the same as that of the 
matter (drawing 27 (drawing 23)) about the construction material of the smoothing film 227, 
thickness, etc., etc. This smoothing film 227 is formed also on TFT241, and it functions also as an 



insulator layer while it turns into a protective film of TFT241. The trichromatic light filter 223 (R, 
G, B or cyanogen (C), yellow (Y), magenta (M)) is formed on the smoothing film 227. It may be 
made to function as (drawing 23 (b)) having explained the light filter 223 as a smoothing film. The 
smoothing film 227 may be formed on the light filter 223, and the light filter 223 may be formed 
on the picture element electrode 230. In this case, the picture element electrode 230 is good also 
as a reflector. 

[0339]The light filter 223 may be filled up with an optical dispersing agent, and moderate fight 
diffusibility may be given. It is effective to also make an angle of visibility expand to the light 
filter itself by forming minute unevenness. Since the red light filter cannot take color purity easily, 
a little its blue things for which it is made to mix, and sees and the upper color purity is raised are 
also effective. The light filter of three primary colors each may be formed in piles, and may be 
operated as BM in an adjoining part. It may use as a spacer by accumulating a light filter on a 
source signal line, and coinciding the accumulated thickness with the thickness of the liquid 
crystal layer 226. 

[0340]lt can be made to function as an electric field shield by forming a light filter in tops, such as 
a source signal line. The electric field from a source signal line can be thoroughly shielded by 
forming on it the film which consists of conductors furthermore, and fixing to prescribed potential. 
Therefore, light leakage by the unusual orientation of a liquid crystal can be made not to 
generate. 

[034l]On TFT241, BM224 which becomes an acrylic from the substance in which carbon black 
was made to mix is formed. This BM224 shades the light which enters into TFT. In addition, the 
material explained as BM224 (drawing 23 (drawing 22)) can be used. 

[0342]However, if resin is formed, exfoliation will tend to generate BM224. It is because resin 
BM224 has bad adhesion. Therefore, as shown in (Drawing 134), the picture element electrode 
230 is formed also on BM224. It controls that the picture element electrode 230 presses and 
exfoliates from BM224. The picture element electrode 230 covers the light filter 223 top while 
making it connect with the drain terminal of TFT241 through a contact hole. 
[0343]A common electrode (drawing 27) (see the common electrode 274) may be formed on the 
array substrate 221, and the light filter 223 may be sandwiched between this common electrode 
and the picture element electrode 230. This common electrode and picture element electrode 230 
turn into an electrode of the additional capacities 262. A display panel can be made into a 
reflection type or a transflective type while the same composition as (drawing 27) is realizable by 
using this common electrode as the reflection film 273. 

[0344]It is effective in improvement in a numerical aperture, etc. to add the microlens array 1112 
to the display panel 21. The composition which added the microlens array 1112 is shown in 
(Drawing 126). 

[0345]First, before explaining (Drawing 126), the projection type display which used the display 
panel 21 of (Drawing 126) as a light valve is explained using (Drawing 124). 
[0346]In (Drawing 126), 21 is a display panel of this invention. The display panel 21 is formed in a 
reflection type or a transflective type. In order to cool a display panel, the heat sink 805 is 
attached to the rear face. As for a heat sink, cooling air is sprayed with a sirocco fan. It may 
include in a case by making the polarization beam splitter (PBS) 871 and the display panel 21 
into one, the inside of this case may be filled up with 2-8-atmosphere hydrogen, and it may cool by 
making this hydrogen flow. It is because refrigeration capacity of hydrogen is high. It may cool by 
being filled up with alkaline water in a case. Since the display panel 21 and PBS871 are made one 
by the optical coupling layer 126a, water does not permeate near the image formation face of the 
display panel 21, and even if water is heated and fluctuation arises, the strain of a picture is not 
produced. 



[0347]Although (Drawing 124) was set to cube-like PBS, it is not limited to this, and tabular PBS 
may be sufficient as it, and it may not be limited to a polarized-light-separation type, and a 
dichroic mirror, a half mirror, etc. may be sufficient as it. moreover - not restricting the optical 
coupling layer 1269 - also carrying out - it is not required. However, the unnecessary reflection of 
a border and efficiency for light utilization improves by what (it arranges) is formed. In PBS etc., 
the light absorption film or the light absorption member is attached in addition to the field 
(invalid zone) through which a light effective in image display passes. For example, it is applying 
a black paint etc. By forming a black paint etc., the light which carries out scattered reflection in 
inside, such as dichroic mirrors, such as PBS, can be absorbed, and display contrast can be 
improved. 

[0348]The polarizing plate (polarization film) 1241 is arranged in the light emitting surface of 
PBS871. Thus, display contrast can be raised by arranging the polarizing plate 1241 and 
coinciding the polarization axis of the polarizing plate 1241 with the polarization axis of PBS871. 
The polarizing plate 1241 is directly stuck on PBS. The optical coupling layer 126b is arranged 
also between the polarizing plate 1241 and the lens 795b. This optical coupling layer 126b 
functions also as an object for cooling of the polarizing plate 1241. moreover -- not forming the 
optical coupling layer 126b - between the lens 795b and the polarizing plate 1241 ■■ hydrogen - 
restoration ■- or it may be made to flow and polarizing plate 1241 grade may be cooled. 
[0349]The light 18 emitted from the discharge lamp 791 enters into the dichroic mirror 533. As for 
tbe discharge lamp 791, an ultrahigh pressure mercury lamp (UHP lamp), a metal halide lamp, a 
xenon lamp, and a halogen lamp are illustrated, in addition a krypton lamp, a tungsten lamp, 
white LED, and a fluorescent lamp (lamp) are illustrated as small application deployment. It is 
reflected with the concave mirror (a parabolic mirror, an ellipsoidal mirror) 792, and a part of 
light 18 emitted from the discharge lamp 791 is emitted to a front face. 

[0350]The dichroic mirrors 533B, 533G, and 533R change an angle to the direction of an incidence 
angle of the main light game of the light 18, respectively, and are arranged. The dichroic mirror 
533B reflects the light 18B of blue (B), 533R reflects the red (R) light 18R, and 533G reflects the 
light 18G of green (G). Since the dichroic mirrors 533B, 533R, and 533G change inclination and 
are arranged, as for the lights 18B, 18R, and 18G, the angle of a chief ray changes. 
[0351] (Drawing 125) is an explanatory view for explaining the feature of the lineblock diagram of 
the conventional display panel, or the display panel of this invention. The incident light 18B 
shown in (Drawing 124) is set to 18al, the incident light 18R is set to 18bl, and the incident light 
18G is set to 18C1. 

[0352]The one micro lens 18b is arranged corresponding to the three reflectors 230a, 230b, and 
230c. Since the incident light 18b 1 enters vertically, it turns into the catoptric light 18b2 of the 
same course. Since the incident light 18bl enters vertically, it turns into the catoptric light 18b2 
of the same course. 

[0353]Since the incident light 18cl enters by angle thetal to the reflector 230c, it turns into the 
catoptric light 18c2, and on the other hand, since the incident light 18al enters by angle theta2 to 
the reflector 230a, it turns into the catoptric light 18a2. Therefore, although the catoptric light 
18b2 enters into the micro lens 186 again, the catoptric light 18a2 and 18c2 do not enter into a 
micro lens. Not entering will not enter into the projector lens 797 via PBS871. Therefore, in the 
projection type display of (Drawing 124), color balance cannot be taken or efficiency for light 
utilization gets very bad. 

[0354]In order to cope with this technical problem, the display panel of this invention gives and 
constitutes predetermined angle theta3 in the reflectors 230a and 230c, as shown in (Drawing 
126). in addition ■■ Drawing 126 etc. ■■ although it sets and drawings are two dimensions "like, it 
cannot be overemphasized actually that reflector 230 grade may be formed in the shape of 3rd 



curve. The micro lens 186 is not limited in the shape of a SHIRINIDORI cull lens, either, and it 
cannot be overemphasized that a single lens or a biconvex lens may be sufficient. Although what 
is necessary is just to constitute the micro lens 186 so that it may have positive power, it may 
adopt what has negative power depending on the case, or may use it combining a micro lens with 
positive power and negative power. 

[0355]Angle theta3 (DEG.) of the reflectors 230a and 230c sets to 2 <=theta3<=12, and is 
preferably set to 3 <=theta3<=8. When inclination of a reflector forms the smoothing film 246, it is 
formed using the La Stamp a art, or should just form the glass substrate 221 using chemical 
etching or mechanical polishing technique. 

[0356]By leaning and forming the reflectors 230a and 230c, as shown in (Drawing 126), the course 
18a2 same [ the incident light 18al ] or similar will be passed, and, as for the catoptric light 18c2 
of the incident light 18cl, a chief ray will pass the similar or same course similarly. Therefore, 
since all will enter into the micro lens 186 again, the incident light 18a2, 18b2, and 18c2 can raise 
efficiency for light utilization substantially. 

[0357]Although it is considered as the size of an angle with same angle theta3 of the reflector 230c 
and angle theta3 of the reflector 230a, it may not limit to this, and it may be made to change in 
(Drawing 126). An angle may be given also to the reflector 230b. Eccentricity of the angle of the 
reflector 230 may be carried out. 

[0358]Composition of being more concrete (Drawing 126) is illustrated in the drawing figure of 
(Drawing 127). In (Drawing 127), the microlens array 183 forms the micro lens 186 by La Stampa, 
forms the heights of the micro lens 186, and is carrying out the mold of the crevice with the low 
melting glass 1271. As for the focal distance of the micro lens 186, it is preferred to use 5 or less 
times of the diameter (or diagonal length) of a micro lens 2.5 or more-time in the air. in order to 
raise color purity further -- the counterelectrode 225 top -- or it is preferred to form a light filter on 
the picture element electrode 230. 

[0359]However, as shown in (Drawing 127), when it constitutes, the thickness of the liquid crystal 
layer 226 differs. If thickness differs, color unevenness will arise, or light modulation efficiency is 
reduced. For example, it will differ from thickness tl of the reflector 230b, and thickness t2 of the 
edge part of the reflector 230c. It is the composition of (Drawing 128) which was coped with in this 
technical problem. The smoothing film 227 is formed on the reflector 230. Liquid crystal film 
thickness 226 can be made into fixed thickness by constituting in this way. The smoothing film 
227 of (Drawing 128) may be transposed to a light filter. Unevenness may be formed so that an 
interval with the reflector 230 may be made uniform at the counter substrate 222. 
[0360]If the refractive index of the smoothing film 227 is made composition of (Drawing 128) 
higher than the liquid crystal layer 226 (Drawing 129), as it is shown, When it becomes a low 
angle when it enters into the smoothing film 227, and it reflects with the reflector 230 and the 
incident light 18a emits the smoothing film 227 again, it can also be made into 18 d of emitted 
light near almost vertically. Therefore, it is preferred to make the refractive index of a smoothing 
film or less [ 0.05 or more ] into 0.2 to the fluorescence refractive index of the liquid crystal layer 
226. Or more 0.08 the thing to do to 0.15 or less is preferred. 

[036l]However, although the thickness of the liquid crystal layer 226 becomes fixed also in 
composition at (Drawing 128), the technical problem that distance differs, respectively generates 
even each picture element electrode 230 and the counterelectrode 225. If distance differs, strength 
will arise in the impressed electromotive force to the liquid crystal layer 226. This is directly 
linked with poor light modulation. 

[0362]The composition to this technical problem is the composition of (Drawing 130). The picture 
element electrode 230 is formed with the transparent electrode. The reflection film 273 insulated 
by the smooth film 227 is formed in the lower layer of the picture element electrode 230. 



[0363]First, in order to form unevenness of the reflection film 273, low melting glass and 
photo-curing resin are applied to the array substrate (silicon based board) 221. Besides the La 
Stampa art is used and unevenness is formed. Concavo-convex immobilization is performed by 
irradiating with heating or light. 246 is photo-curing type resin, and when the array substrate 
221 is transparent, the concavo-convex film 246 which is photoelectric-condenser type resin 
should just irradiate with ultraviolet light from the direction of Aon the back. In the case of light 
impermeability material, such as a silicon substrate, the array substrate 221 needs to use [ the La 
Stampa member ] a heat-hardened type or room-temperature-setting type thing for 246, using a 
light transmission type thing. 

[0364]The reflection film 273 which consists of aluminum, Ag, Au, or a dielectric multilayer is 
formed on the concavo-convex film 246. In the case of aluminum, thickness is formed in 0.6 
micrometers or more 1.6 micrometers or less. However, in order to make adhesion with a 
concavo-convex film good, other substances, such as Ti and Cr, are made to mediate on the 
concavo-convex film 246, and aluminum of a reflection film, Ag, etc. are formed on it. 
[0365]The smoothing film 227 is formed on the reflection film 273. By (drawing 22 (drawing 23)) 
etc., since it is explaining, the component of the smooth film 227, a smoothing method, etc. are 
omitted. It is identical content composition, a method or similar contents, composition, and the 
method that are indicated by the same names, such as identical codes and a sign, etc. in above 
this inventions. It is possible to refer to it timely and to grasp the contents etc. 
[0366]The picture element electrode 230 which consists of transparent materials on the 
smoothing film 227 is arranged. As shown in (Drawing 130), the light filter 223 is formed if 
needed on the counterelectrode 225, the bottom of the counterelectrode 225, or on the picture 
element electrode 230. 

[0367]By constituting, as shown in (Drawing 130), the liquid crystal film thickness 226 becomes 
uniform [ the voltage impressed to the liquid crystal layer 226 ] while becoming uniform. It cannot 
be overemphasized that it is preferred to consider it as the shape of a three dimension as for the 
reflection film 273. As for the reflection film 273, in order to use it as an electrode of additional 
capacities, holding to common electrode potential is preferred. 

[0368]Composition of being more concrete (Drawing 130) is constituted as shown in (Drawing 
131). In the (figure 131 (a)), TFT241 is formed on the array substrate 221 and the drain terminal 
and the reflection film 273 of TFT241 are connected in the terminal area 245a. Furthermore, it is 
connected through the contact hole opened in the smoothing film 246b in the terminal area 245b 
in the picture element electrode 230. Therefore, let the reflection film 273 and the picture element 
electrode 230 be the same potential with the composition of the (figure 131 (a)). In this case, 
additional capacities can be constituted by using this electrode and reflection film 273 as an 
electrode by forming in the part of C of the (figure 131 (a)), and making this into a common 
electrode. 

[0369]On the other hand, the hole is made in the reflection film 273 with the composition of the 
(figure 131 (b)). The drain terminal and the picture element electrode 230 of TFT241 are 
electrically directly connected via this hole in the terminal area 245. The reflection film 273 is 
made into common electric potential, and constitutes additional capacities by using the reflection 
film 273 and the picture element electrode 230 as an electrode. As the dotted line [ further / 
(Drawing 131 (b)) ] D shows, by forming the electrode connected with TFT241 in electrode, it is 
considered as the reflection film 273 and the additional capacities which comprise the picture 
element electrode 230 by using the reflection film 273 as a common electrode, and the additional 
capacities 2 which used the reflection film 273 and the dotted line D as the electrode are 
constituted. Therefore, sufficient additional capacities are producible. 

[0370]As shown in (Drawing 132), the minute heights 1321 may be formed on the reflection film 



273. also being related with the minute heights formed on the picture element electrode 230 or 
the reflection film 273 -- etc. (drawing 22 (drawing 23)) etc. -- since it is explaining, explanation is 
omitted. (Drawing 133) uses a smoothing film as the light filter 223. 

[0371] Although the microlens array 183 presupposed that the micro lens 186 was formed using 
the La Stampa art, it does not limit to this and Nippon Sheet Glass Co., Ltd. is manufacturing, it 
cannot he overemphasized that what was formed using the ionic exchange method like may be 
used. 

[0372]moreover " Drawing 133 etc. - it sets, although the three reflectors 230 correspond to the 
one micro lens 186, it does not limit to this, and it cannot be overemphasized that two may he 
sufficient as carrying out and four or more being sufficient. The reflector 230 or the reflection film 
273 is made into the shape of a three dimension (hemispherical), The technical idea of changing 
the angle to which a chief ray follows light from the micro lens 186 good, and entering the micro 
lens 186 again is applicable even if it is a case where the one pixel 230 or the reflection film 273 is 
equivalent to the one micro lens 186. 

[0373]When using the display panel 21 with a reflection type, there is a problem that the incident 
light 18a shown in (drawing 22) reflects with the picture element electrode 230, and the reflected 
light 18b carries out direct entering to an observer's eye 826. In particular, by the case where the 
liquid crystal layer 226 is PD liquid crystal, in the case of normally white (NW) mode, black and 
white of a picture are reversed and are displayed. This phenomenon is generated even when the 
display panel 21 is a transmission type. It is because the fight 18c from the back fight 16 may 
enter into an observer's eye 826 directly. 

[0374]By this invention, the prism plate (sheet) 23 as shown in (Drawing 135) in the light 
incidence face of the display panel 21 is arranged to this technical problem. As for the prism plate 
23, it is preferred to carry out optical coupling to the display panel 21. 

[0375]The prism plates 23a and 23b are passed with few air gaps 1351, and are arranged. The air 
gap 1351 is held with the bead sprinkled in the air gap 1351. As for thickness (interval) a of the 
air gap 1351, when diagonal length of the pixel of the liquid crystal display panel 21 is set to d, it 
is preferred to satisfy a following formula. 
[0376]d/10<=a<=l/2, andd (expression 9) 
l/5andd<=a<=l/3, andd (expression 10) 

It is preferred to satisfy ******. It is preferred to satisfy the conditions of the repeat pitch 
(expression (expression 7) 8) of the heights of prism. 

[0377]The angle theta (DEG.) which prism makes with the liquid crystal layer 226 is 25 <= 
theta<=60 degrees, (expression ll) 

Carrying out is preferred and it is 35 <= theta<=50 degrees further, (expression 12) 
It is preferred to satisfy ******. 

[0378]The prism plate 23 may add an optical dispersing agent, in order to color for color correction 
or to add some dispersion nature. In addition, embossing may be performed for the surface of the 
prism plate 23a, and the antireflection film 229 may be formed. Optical coupling of the polarizing 
plate may be carried out to the flat-surface part of the prism plate 23. Maintenance of the air gap 
1351 between the prism 23a and 23b may use a fiber besides a bead. As for these beads and a fiber, 
it is preferred to use a black thing. In addition, heights may be formed in the inclined plane of the 
prism plate 23, and the air gap 1351 may be held by these heights. It is preferred to form the 
antireflection film 229 in the field which touches the air gap 1351. In each prism plate, it is 
preferred to form a light absorption film in the field (invalid zone) which a light effective in image 
display does not penetrate. 

[0379]As shown in (Drawing 135), the incident light 18a is not affected by the air gap 1351, but 
enters into the display panel 21. The emitted light 18c from the display panel 21 is not affected by 



the air gap 1351, either, but is emitted. On the other hand, originally total internal reflection of 
the light 18b of the angle which carries out direct entering to an observer's eye 826 is carried out 
by the air gap 1351. Therefore, an observer's eye 826 is not reached. If the light absorption film is 
formed in the portion of A, the light which carries out scattered reflection within the prism plate 
23 will also be lost. 

[0380]If the prism plate 23 which has the air gap 1351 as mentioned above is arranged to the light 
emitting surface of the display panel 21, the phenomenon in which a picture is displayed in white 
can be decreased or extinguished. This is a case of the Lord, a reflection type, or a transflective 
type panel. Since the light which carries out direct entering to an observer's eye 826 by arranging 
the prism plate 23 between the display panel 21 and the back light 16 can be prevented, a picture 
carries out [ stop / ************** ] monochrome (NEGAPOJI) reversal of the transmission type 
case similarly. 

[0381] Although the slant face of the prism plate 23 was made into linear shape in (Drawing 135), 
it is not what is limited to this, and it may be circular, or may be sphere form, or minute 
unevenness may be formed. 

[0382]It cannot be overemphasized that it is applicable also about other prism plates of this 
invention of the matter (Drawing 136) about the above prism plate 23 and air gap 1351 grade, etc., 
a display, etc. 

[0383]The prism plate 23 as shown in (Drawing 136) may be arranged to the entrance plane of the 
display panel 21. The prism plate 23 of (Drawing 136) forms an aslant thin slit (this serves as the 
air gap 1351) in a transparent substrate rather than calling it a prism plate. The slit 1351 is 
formed in a longitudinal direction to a display screen at stripe shape (horizontal stripe). The slit 
1351 may be formed in the shape of a substrate eye. That is, it forms length and horizontally at 
stripe shape. 

[0384]As shown in (Drawing 137), the lights 18a and 18b go straight on as it is, and enter into the 
display panel 21. Reflecting with the reflector 230, total internal reflection of the light 18c which 
carries out direct entering to an observer's eye 826 is carried out by the air gap 1351, and it turns 
into 18 d of catoptric light. Therefore, the phenomenon in which the picture of the display panel 
21 is displayed in white is not generated. 

[0385]The air gap 1351 may be secured with the bead 1381, as shown in the (figure 138 (a)), and 
as shown in the (figure 138 (b)), it may be formed by the projection 181. A low refractive index 
material may be used instead of the air gap 1351, and as shown in the (figure 138 (c)), the low 
refractive index material 1382 and the high refractive index material 1383 may be formed by 
turns. In the high refractive index material 1383, ITO, Ti02, ZnS, Ce02, ZrTi04, Hf02, and 
Ta205, Zr02, Or the polyimide resin of a high refractive index is illustrated and, as for the low 
refractive index material 1382, MgF2, Si02, and aluminum203 or water, silicon gel, ethylene 
glycol, etc. are illustrated. 

[0386]A liquid crystal layer and the angle theta of the air gap 1351 of (Drawing 137) (DEG.) to 
make are 40 degrees. <= theta It is preferred to satisfy a <= 80 degree relation. 45 degrees <= 
theta It is preferred to satisfy a <= 65 degree relation. 

[0387]The polarization means of a polarizing plate etc. may be arranged in the surface or the rear 
face of the prism plate 23. It is good for the surface of the prism plate 23, or the surface of said 
polarizing plate to form the antireflection film 229 which consists of a resin layer of a dielectric 
multilayer ****** low refractive index (1.43 or less or more 1.35 refractive index). It is good to 
form minute unevenness of embossing etc. for the surface of the prism 23. It is because it moves 
and **** is reduced. It is preferred to form a light absorption film in the field through which a 
light effective in image display does not pass. That is, these matters are the same as that of 
(Drawing 135). 



[0388]Although the air gap 1351 shall be formed into the prism plate 23 at slit shape in the 
composition shown in (Drawing 136), it cannot be overemphasized that it may constitute as 
shown in (Drawing 139). It is the composition which held the air gap 1351 and has arranged the 
prism plates 23a and 23b of rectangular shape in (Drawing 139). A prism plate may arrange in 
addition (Drawing 136) (Drawing 139) between the display panel 21 and the back light 16, as 
(Drawing 135) explained. 

[038 9] (Drawing 29) is an explanatory view of the drive method of this invention. It is effective in 
the display panel which also forms a source drive circuit especially simultaneously with viewing 
areas, such as elevated-temperature polysilicon or low temperature polysilicon, or the 
composition with which the source signal line 228 and the picture element electrode 230 lapped 
like (drawing 23). It is because parasitic capacitance is cancellable in the 2 fields (two frames). 
For example, in (drawing 22), if the video signal of reverse polarity is impressed to the source 
signal lines 228a and 228b, The picture element electrode 230, the parasitic capacitance between 
the source signal lines 228a, and the parasitic capacitance between the picture element electrode 
230 and the source signal line 228b are because the potential of opium poppy **** and the picture 
element electrode 230 stops changing among them. However, when a pixel color is the three 
primary colors (three kinds) in the drive system of this invention, it becomes one cycle by 3x2=6 
frame. 

[0390]As a fundamental drive system, it is as follows. 

(1) In one pixel row, the same polar video signal is impressed to the pixel of the same color. 

(2) One color makes reverse polarity polarity of other two colors and the video signal to impress 
among trichromatic colors. 

(3) Although the polarity of the video signal impressed to a pixel for every frame is reversed, one 
color impresses the six same polar video signals with the 1st frame and the 1st following frame 
once. 

[039l]The trichromatic light filter 223 of E, G, and B (or cyanogen, yellow, magenta) is formed in 
the display panel 21. The state of the video signal impressed to the pixel 230 at this time is shown 
in (Drawing 155). In order to explain easily, "+" and the case where it is low are illustrated for the 
case of voltage higher than the signal center shown in (Drawing 155) as (Drawing 155) sets 
and let the direction of a pixel row, and a lengthwise direction be the directions of a pixel row for a 
transverse direction. A video signal is impressed one by one per line. 

[0392]In the (figure 155 (a)), as for the pixel 230 of "+" and G, the video signal of"-" is impressed 
to the pixel 230 of R and B in arbitrary pixel rows. Therefore, it is "+-++-++-++-++ by arbitrary 
pixel rows.... "and a video signal are impressed. The (figure 155 (b)) is a video-signal applying 
state of the pixel of one frame after. In the (figure 155 (b)), to the pixel 230 of R and B, the video 
signal of "+" is impressed and, as for the pixel 230 of"-" and G, "-+ -- + -- + -- ++ - and a video 
signal are impressed by arbitrary pixel rows. That is, the (figure 155 (a)) and the (figure 155 (b)) 
are reverse polarity. The polarity of the video signal currently impressed to the pixel 230 is 
reversed with the (figure 155 (a)) (Drawing 155 (b)). Therefore, since an AC signal is impressed to 
the liquid crystal layer 226, a liquid crystal does not deteriorate. 

[0393]As for the polarity of the video signal originally impressed in arbitrary pixel rows, it is most 

preferred to consider it as "+-+-+H ." However, it is necessary to drive so that "-" voltage may 

be impressed to the R pixel 230 of five rows per line, if the R pixel 230 of one row per line of the 
(figure 122 (a)) is "+" realizing this. 

[0394]If it is going to realize this drive method, the clock which samples a pixel will become very 
quick. It is necessary to perform the polarity reversals of a video signal at high speed in the source 
driver circuit connected to the source signal line. Improvement in the speed has big capacity in a 
source signal line, and is accompanied by difficulty. It is necessary to make mobility of a source 



driver circuit high, or to enlarge driver circuit size. Therefore, the clock frequency of a drive 
circuit becomes high and this drive method has many technical problems, when a drive circuit is 
produced with elevated -temperature polysilicon or low-temperature-polysilicon art. Since parts 
also with a high-speed video signal processing circuit are required, it becomes expensive. 
[0395]In the drive method of (Drawing 155), the polarity of each video signal of R, G, and B does 
not change within 1 horizontal scanning period (1H, i.e., one line). For example, the period of 1H 
of the pixel of R of the party eye of the (figure 155 (a)) is "+" polarity all the time. Therefore, low 
temperature polysilicon is also easily realizable. However, it is "++-++-++-++ by one pixel row. 
Since the polarity of the video signal of the pixel which adjoined "is the same, it is easy to produce 
a flicker. However, a flicker can be made to hardly produce if the polarity of the video signal 
impressed to the pixel 230 for every frame like the (figure 155 (a) and (b)) is reversed. 
[0396] (Drawing 29) shows (Drawing 155) more concretely. It explains by adding the signal state 
and the parasitic capacitance 291 which are impressed to the source signal line 228. The parasitic 
capacitance 291 is generated mainly by combination with the source signal line 228 and the 
picture element electrode 230. The seal which fits in in (drawing 29) shows TFT241. (+) shows the 
polarity of the video signal impressed to the source signal line 228 at the time of +, and (■) shows it 
at the time of -. Polar +- is usually based on the potential of the counterelectrode 225. 
[0397]As for (drawing 29 (a)), the state of the (figure 155 (a)) corresponds, and, as for (drawing 29 
(b)), the state of the (figure 155 (b)) corresponds. If (drawing 29 (l)) changes driving order into the 
state of the 1st frame, In the following state of the 4th frame, and (drawing 31 (5)), the state 
(drawing 31 (6)) of the 5th frame is [ (drawing 29 (2)) / the following state of the 2nd frame, and 
(drawing 30 (3)) / the state of the 3rd frame next to the 2nd frame, and (drawing 30 (4)) ] in the 
state of the 6th frame. The next of (drawing 31 (6)) will be in the state of (drawing 29 (l)). 
[0398]In order to explain easily, it thinks that it is the same with the parasitic capacitance 291a 
and 291b, and it is the amplitude of the video signal of + polarity. - Suppose that the amplitude of 
a polar video signal is the same. Therefore, as for the pixel 230R1 of R of (drawing 29 (l)), since + 
polarity and 229b are [ the source signal lines 229a ] - polarity and the opposite polar AC signal 
which is the same size is impressed to the pixel 230R1 with the parasitic capacitance 291a and 
291b, the parasitic capacitance 291 is canceled. Therefore, change of the potential currently 
impressed and held is not produced in the picture element electrode 230R1. The parasitic 
capacitance 291a and 291b is similarly canceled about pixel 230G1. 

[0399]The source signal line 229a of the left side is + polarity, and since the source signal line of 
the right-hand side is also + polarity, B pixel 230B 1,230 B2 - causes potential fluctuation. With 
the following frame (drawing 29 (2)), since the polarity of the video signal of a source signal line 
on either side is the same - polarity, potential fluctuation is caused. However, due to + polarity, 
since the 2nd frame is - polarity, as a whole, the influence of potential fluctuation denies, and 
suits and the 1st frame cannot be easily conspicuous. In - (drawing 31 (6)), since the polarity of 
the video signal on either side is opposite polarity, it is further furthermore (drawing 30 (3)) hard 
to be conspicuous. 

[0400]At (drawing 30 (3) and (4)), with other frames, since the video signal of reverse polarity is 
mutually impressed to the source signal line 228, it becomes difficult to be conspicuous [ to cause 
potential fluctuation, since / of G pixel 230Gl,230G2 - / the polarity of the source signal line 228 
of both ends is same, but ] as a whole. 

[040l]At it being the same (drawing 31 (5), (6)), it is the R pixel 230R1,230R2. ■- Since the source 
signal line of both ends is the same polarity, potential fluctuation may occur, but since reverse 
polarity is impressed with other frames, it is satisfactory practically, however " (" the pixel 
230R1 of drawing 30 (4)) - (-- since the voltage-poles nature impressed to a pixel like the pixel 
230R1 of drawing 31 (5)) becomes the same over two frames - some - a flicker is easily 



conspicuous. However, since the polarity of the voltage to hold differs from other pixels, there is 
no generating of a flicker as the panel 21 whole. 

[0402](Drawing 29) In - (drawing 31), the polarity of the source signal line of both ends is the 
same over two frames (for example, in (drawing 29 (l) and (2)), although it was considered as the 
source signal lines 229a and 229b of the both ends of the pixel 230B1, it does not limit to this.). 
For example, although polarity was made into (+) to the video signal of the both-ends source 
signal line 229 of the B pixel 230B1 and it was considered as (•) in (drawing 29 (2)) in (drawing 29 
(l)) to it, Polarity of the source signal line of the both ends of the B pixel 230B1 is mutually made 
into reverse polarity, and the polarity of the source signal line of the both ends of G pixel 230G1 
may be made to become the same polarity in (drawing 29 (2)). moreover ■- etc. (drawing 29) etc. - 
**** " although the picture element electrode 230 of one pixel row presupposed that the same 
polar voltage is impressed altogether, it may not limit to this, and as shown in (drawing 32), the 
polarity of voltage may be reversed for every stroke behavior. 

[0403]If (drawing 32 (a)) changes into the state of the 1st frame, (drawing 32 (b)) shows the state 
of the 2nd following frame. Although it presupposed that the polarity of the signal impressed to a 
source signal line for every frame is reversed in the above explanation, it may not limit to this and 
may be made reversed for every field. However, at a liquid crystal display panel, since it is a 
progressive display, it becomes a field = frame in most cases. What is necessary is to make two 
pixel rows into one unit (making 2 pixels of the upper and lower sides into one unit), and just to 
enforce the drive method of - (drawing 29) (drawing 31), when impressing the same video signal to 
two pixel rows like a false interlace drive. 

[0404]The drive method of this invention does not correspond only to pixel arrangement of stripe 
shape, and can also apply the display panel of mosaic shape (shifting 1/2 pixel, shifting 3/2 pixel, 
and shifting 3/4 pixel) as shown in (drawing 33). The drive method of this invention is not applied 
only to a liquid crystal display panel, but can be applied also to an active-matrix type EL display 
panel. A pixel color may not be limited to the three primary colors, and four or more colors and 
two colors may be sufficient as it. the field - when switching and displaying the light of R, G, and 
B for every frame sequentially, there is no concept of a light filter, however, the field ■■ it cannot be 
overemphasized that it is applicable also to a sequential panel. 

[0405]Hereafter, the drive method of the display of this invention which mainly improves an 
animation display state etc. is explained. 

[0406] (Drawing 34) is a lineblock diagram of the display of this invention. The light guide plate 14 
as a back light is divided into two portions, 14a and 14b, as one example. The fluorescent tube 
141a is attached to one side of the light guide plate 14a, and the fluorescent tube 141b is attached 
to one side of the light guide plate 14b. Specifically, the fluorescent tube 141b should just think 
that it is arranged in the upper part (top chord) of a screen, and 141a is arranged at the lower part 
(lower side). 

[0407]On a boundary line (part of A) with the light guide plates 14a and 14b, in order to control 
the ON appearance of the light between the light guide plate 14a and 14b, a gobo or a light 
reflector is arranged (not shown). However, the thing short as much as possible of the interval A is 
preferred, in addition - not restricting, in (drawing 34) although the light guide plates 14a and 
14b are separated - also carrying out -- it does not limit to this, and one light guide plate may be 
used, and it could separate or more into three. 

[0408]In order to make it hard to be visible to the optical light guide plate's 14 outgoing radiation 
side in the boundary line of the light guide plates 14a and 14b, diffusion board 22 grade is 
arranged, and the prism sheet 23 is arranged. 

[0409] (Drawing 135) is an explanatory view of the method of presentation. The fluorescent tube 
141a turns on (drawing 35 (a)), and 141b shows the state of putting out lights. Therefore, the 



•upper part of Screen 16 will be non-display 81, and the lower part will be in the displaying 
condition 82. As shown in the right figure of (drawing 35 (a)) in the state of (drawing 35 (a)), 107a 
of the picture display part of the display panel 21 is in a picture rewriting way state. In the above 
thing to (drawing 35 (a)), the picture display part 107b is the field which the transmittance 
change of the liquid crystal ended, and is in the state where a picture is in sight only in this field. 
[0410]On the other hand, in (drawing 35 (b)), the fluorescent tube 141b lights up and the 
fluorescent tube 141a is in a putting-out-lights state. At this time, the lower part of the picture 
display part 107 is in a picture rewriting state. That is, the method of presentation shown in 
(drawing 35) is rewriting the upper part of a screen, when the lower part of a screen is a 
displaying condition, and when the upper part of a screen is a displaying condition, a bottom of 
screen is in a rewriting state. And transmissivity makes the viewing area applicable to the 
portion used as a predetermined value turn on. 

[041l]in addition (drawing 35 (drawing 34)) although it sets and the fluorescent tubes 141a and 
141b are turned on by turns, it is not what is limited to two fluorescent tubes dividing 1/2 hour 
respectively - the method of one " 1/4 frame " carrying out time point light - another side " 3/4 
frame ■■ it is good though time point light is carried out. 1/4 frame time of each fluorescent tube 
lights up at a time, in a putting-out-lights state may be sufficient as both fluorescent tubes, each 
fluorescent tube turns on 2/3 frame time of 1 / 2 frame time at a time, and the predetermined time 
of frame time is good also as a state which both fluorescent tubes have turned on. However, the 
improvement effect of animation display has [ the one where the lighting times of a fluorescent 
tube are shorter ] a high effect. As for time Tl which added the fighting times of two fluorescent 
tubes, it is preferred to satisfy the following relations to the time (frame time) t which liquid 
crystal display panel 1 screen requires for rewriting. 
[0412] 

(1/4) <=Tl/t<3/4 (expression 13) 

In an upper type, a screen becomes dark so that the value of Tl/t becomes small, but animation 
display capability improves. 

[0413]ln (drawing 35), although the fluorescent tubes 141b and 141a presuppose that the fight is 
switched on by turns, they may not be limited to this, and they may reverse up-and-down lighting 
like fluorescent tube 141b->141a->141a->141b->141b". However, the display panel 21 is 
controlled to rewrite the lighting position of a fluorescent tube, and the screen of an opposite 
direction also in this case. That is, the display direction of a screen becomes bottom [ of upper > ] 
- the bottom of upper ->, and on lower >. It cannot be overemphasized that the fluorescent tube 
141 may be transposed to LED array 11 etc. 

[0414jlt cannot be overemphasized that the matter indicated above is applicable to other displays 
of this invention, the method of presentation, etc. 

[0415]Although (drawing 34) was the composition of having used the two light guide plates 14a 
and 14b, (drawing 36) is composition which has arranged the fluorescent tubes 141b and 141a to 
the top chord and the lower side of one light guide plate. The light guide plate 14 is formed in the 
shape of [ loose ] a wedge. Therefore, the light from a fluorescent tube enters into a light guide 
plate efficiently, and a uniform light comes to be emitted from the fight guide plate 14. 
[0416]The fluorescent tube 141b illuminates the portion of the light guide plate 14b, and the 
fluorescent tube 141a illuminates the portion of the light guide plate 14a. Therefore, a boundary 
fine with the light guide plates 14a and 14b can make it hard to be conspicuous by processing the 
shape of the portion of B properly, when it is (drawing 36), although the share rate of (drawing 34) 
and a fighting portion is the same. 

[04 17] (Drawing 91) is constant twice or a thing turns on the fluorescent tube 141 and a display 
image is made visible [ thing ] after making it high-speed and rewriting one screen about the 



rewriting speed of the display screen 107. First, the transmitted picture image data is stored in a 
memory, and time-axis conversion is carried out. For example, double-speed conversion is carried 
out. 

[04 18] (Drawing 37 (a)) is a state in the middle of screen rewriting. Both of the fluorescent tubes 
arranged to the both ends of a light guide plate are in a putting-out-lights state. As for (drawing 
37 (b)) 7 a picture is displayed for the fluorescent tube 141a of the screen 107 upper part on 
lighting. (Drawing 37 (c)) switches off the fluorescent tubes 141a and 141b again, and Screen 107 
disappears. This state is a black display. In (drawing 37 (d)), shortly, the fluorescent lamp 141b of 
the lower side lights up, and a picture is displayed, and " again (drawing 37 (a)) - from — it is 
repeated. 

[0419]In the drive method of (drawing 37), since the fluorescent lamps 141a and 141b light up by 
turns (drawing 37 (drawing 37 (b)) (d)), the luminosity inclination of a screen is not generated, 
moreover - (-- in order to perform a black display by drawing 37 (a) and (c)) - a picture - going 
berserk - it becomes good. Therefore, good image display is realizable. 

[0420]To say nothing of making the fluorescent lamps 141a and 141b turn on simultaneously, in 
(drawing 37 (b) and (d)), it may still be in the state of (drawing 37 (b) and (d)) in the middle of 
picture rewriting. As for a black display state, it is preferred to secure the time of 1/4 or more and 
3/4, as shown also in the expression 13. 

[042l]When the black display was performed in the method of presentation of this invention, it 
expressed, but this black display means the state where a screen disappears. Therefore, it may be 
a gray display and a blaubok display is also included. Depending on the kind of display image, it 
may be a white display. 

[0422]The method of presentation of (drawing 38) is also effective. It sets to also set to (drawing 
38) (drawing 38 (a), (c)), the fluorescent lamp 141a lights up, and it changes into an image display 
state a center [ the screen upper part or the neighborhood j. The fluorescent lamp 141b lights up 
in (drawing 38 (b) and (d)), and it changes into an image display state a center [ a bottom of screen 
or the neighborhood ]. 

[0423]In (drawing 38 (a)), as shown in the figure of a right-hand side sequence, the screen more 
than half of the viewing area 107 has written and changed. Therefore, the top half has 
predetermined transmissivity (regular displaying condition) thoroughly. In (drawing 38 (b)), the 
viewing area 107b is a stationary state, the same - (--in drawing 38 (c)), the upside viewing area 
107a is a stationary state " (" drawing 38 (d)) - the lower viewing area 107b " a law " it is in the 
** state. 

[0424]As mentioned above, good image display is realizable by taking a synchronization for the 
picture rewriting state of the display panel 21, and blinking a back light. 

[0425]lt is the method of presentation in case the element 11 which emits light in the three 
primary colors, such as R, G, and B, as shown in (Drawing 119) (Drawing 117 118) has been 
attached and arranged, a display " the field " a colored presentation is performed sequentially. 
[0426]As shown in the right-hand side figure of (Drawing 119), as for a display screen, the red 
display image 107R, the green display image 107G, and the blue display image 107B are 
displayed one by one. LED (light emitting device) arranged at the edge part or rear face of a light 
guide plate lights up in the state of sequential scanning. As shown in the left-hand side figure of 
(Drawing 119), the light emitting device of R turns on the display places of the R picture 107R of a 
right-hand side figure (82R), the light emitting device of G turns on the display places which are 
the pictures 107G of G (82G), and the light emitting device of B turns on the display places of the 
picture 107B of B (82B). It is the astigmatism light field 81 (the field to which fight is not emitted 
from the back light 16, or the field where a picture is not displayed on the display panel 21) 
between the luminous region 82R of R, the luminous region 82B of B, the luminous region 82G of 



G, between the luminous regions 82B of B and the luminous region 82B of B, and the luminous 
region 82G ofG. 

[0427]Therefore, an image display state is displayed as R display -> black display > G display -> 
black display -> B display ■> black display ■> R display ->-- in the arbitrary positions of the 
display panel 21. Under the present circumstances, if a R display + black display period (or a G 
display + black display period, a B display + black display period) is set to T, the black display 
periods k will be l/4andT<=k<=3/4, andT (expression 14). 
It is preferred to satisfy ******. 

[0428]The above example makes a part of display screen a displaying condition by blinking light 
emitting devices, such as the fluorescent lamp 114. (Drawing 39) makes the back bight 16 always 
turn on, shades a part of light from this back light 16, and enables it to observe the picture of the 
partial area of the display panel 21. Of course, it may combine with blinking a back light or 
making a luminous-radiation field into a scanning state. 

[0429]In (drawing 39), the display panel 21b controls a light emission region. The display panel 
21b possesses the counterelectrode 225b which consists of a solid electrode, and two or more 
scanning electrodes 393 formed in the direction of a pixel row at stripe shape. Although the 
scanning electrode 393 may form the number corresponding to a pixel row, the one scanning 
electrode 393 is usually formed in less than 200 pixel row ten or more-pixel row. Or when the 
vertical pixel number of the display panel 21 is set to N, it is preferred to form the number which 
becomes less than more than N/50N/5. 

I0430]The PD liquid crystal 226b is pinched between the counterelectrode 225b and the scanning 
electrode 393. The thickness of the PD liquid crystal 226b shall set to not less than 5 micrometers 
20 micrometers or less, and shall be not less than 8 micrometers 16 micrometers or less still more 
preferably. The mean particle diameter of the water drop -like liquid crystal of PD liquid crystal or 
the average pore size of a polymer network may be 0.7 micrometers or more 1.5 micrometers or 
less. The PD liquid crystal 226b may be the composition which polymers and a liquid crystal form 
in layers, and causes the reflection effect by dielectric interference by the existence of impression 
of voltage, or is extinguished. The thickness in this case shall be not less than 6 micrometers 18 
micrometers or less. 

[043l]The polarization axis of the polarizing plates 431a and 431b is considered as the cross Nicol 
arrangement. Therefore, when the liquid crystal layer 226b is a transparent state, the light 
emitted from the polarizing plate 431a decreases (disappearing), and when the liquid crystal 
layer 226b is a scattering state, the quantity of the light emitted from the polarizing plate 431a 
increases. 

[0432]The binary of the voltage which makes the liquid crystal layer 226b a perfect scattering 
state fundamentally, and the voltage made into a perfect transmission state may be sufficient as 
the voltage impressed to the counterelectrode 225b and the scanning electrode 393. However, it is 
good also as a middle light scattering state to operate the voltage impressed depending on the 
case. 

[0433]It is preferred between the display panel 21a and the display panel 21b to carry out optical 
coupling in the optical coupling layer 126 from a viewpoint of prevention of halation and reduction 
of optical loss. 

[0434] Although the polarizing plate (a polarization film, a polarization means) 431 is used by 
(drawing 39), even if it does not use, the light volume which enters into the display panel 21a can 
change. It cannot be overemphasized that the liquid crystal layers 226b may be a TN liquid 
crystal and a strong dielectric liquid crystal. The polarizing plate 431c may be arranged to the 
optical display panel's 21a outgoing radiation side. In this case, the polarization axis of the 
polarizing plate 431c and the polarization axis of the polarizing plate 431a are arranged so that it 



may become the cross Nicol (rectangular cross) arrangement. 

[0435]If constituted like (drawing 39), as shown in (drawing 8), the astigmatism light part 81 or 
the lighting part 82 can be constituted by impressing voltage to the scanning electrode 393 one by 
one, and scanning the impression position. The width of this astigmatism light part 81 or the 
lighting part 82 is freely controllable by the number of the scanning electrode 393 which 
impresses voltage. Width will become large if the number of the scanning electrode which 
impresses voltage is increased. Therefore, by controlling the number of the scanning electrode 
which impresses voltage, the display image of the display panel 21a can be made bright, or it can 
be made dark, or can control freely, and the animation display characteristic can also be freely 
controlled now. 

[0436jThe composition of (drawing 39) controls the light which enters into the display panel 21a 
from the back light 16 by the display panel 21b. Therefore, the display panel 21b needed to be 
used. 

[0437]This method is shown in (drawing 42). Although the number of the scanning electrode 393 
which impresses ON state voltage is made into three in (drawing 42), it is possible not to limit to 
this and to control arbitrarily. As shown in (drawing 42 (d)) from (drawing 42 (a)), the scanning 
electrode 393 of a prescribed number is made one, and the position is moved one by one. 
Movement constructs and ** a prescribed number, and it may move a position gradually or it may 
move it one [ at a time 3 one by one. 

[0438] (Drawing 40) has both the liquid crystal layer 226b for incident light control, and the liquid 
crystal layer 226a for light modulation in a display panel. 226b is PD liquid crystal layer. The 
counterelectrode 225 is formed on the PD liquid crystal 226b. Thus, the counterelectrode 225 can 
be directly formed on a liquid crystal layer because the PD liquid crystal 226b is a solid. The 
liquid crystal layer 226a for light modulation is pinched between this counterelectrode 225 and 
the array substrate 221. 

[0439]Even if constituted in (drawing 40), a displaying condition [ that it is the same as that of 
(drawing 39) (drawing 8) ] is realizable. It cannot be overemphasized by arranging the polarizing 
plate 431 to both sides of the display panel 21 that display contrast can be improved. It cannot be 
overemphasized that the liquid crystal layer 226a may use any of other liquid crystals, such as a 
guest host liquid crystal. 

[0440] (Drawing 41) is lineblock diagrams, such as a control section of the display of this invention 
which has the scanning electrode 393. Two or more scanning electrodes 393 are formed in the 
scanning substrate 392. The scanning driver 411 is connected to each scanning electrode 393. The 
scanning driver 411, the source driver 102, and the gate driver 101 are arranged on the scanning 
substrate 392, the array substrate 221, or the counter substrate 222. The output terminal of each 
driver is connected to tops, such as each substrate, with COG (chip one glass) art. The vamp 
(projection) was formed by Au and the terminal is pasted up by the electric conduction resin in 
which metal powder was added by phenol resin. 

[044l]The scanning driver 411 impresses a signal to the scanning electrode 393, taking the source 
driver 102 and the gate driver 101, and a synchronization. Usually, this signal is a binary of the 
voltage (ON state voltage) which makes a liquid crystal layer a light transmission state, and the 
voltage (OFF state voltage) changed into a light impermeability state. However, depending on the 
case, it can drive also to multi-tone. A drive impresses ON state voltage to 1 or two or more 
scanning electrodes 393, and is made into a light transmission state, and this light transmission 
state position is moved one by one. OFF state voltage is impressed to other scanning electrodes 
393. 

[0442] Generally impression of ON state voltage constructs and ** two or more, impresses them 
simultaneously impresses ON state voltage to the adjoining scanning electrode 393, and performs 



the scanning electrode 393 of an end by the technique of impressing OFF state voltage from ON 
state voltage. However, it may carry out, impressing ON state voltage to two or more [ of the 
adjoining scanning electrode instead of what is limited to this technique ]. moreover -■ ON state 
voltage may be impressed to the discontinuous scanning electrode instead of what is limited to 
sequential scanning, and an ON- state -voltage position may be changed at random synchronizing 
with a video display state " a screen upper bed -> lower end and screen lower end -> upper bed - 
as " a scanning direction may be changed by turns, moreover - not restricting time for regularity 
not to limit a scanning synchronization and move from one scanning electrode to the following 
scanning electrode - also carrying out - it does not limit to using regularity. It is because it aims 
at these making it synchronize with the video display state of the display panel 21, and making it 
a good displaying condition. 

[0443]By impressing ON state voltage to the stripe like electrode (scanning electrode) 393 formed 
in the longitudinal direction of a screen, the above example improves a displaying condition. In 
order to use the scanning electrode 393, it carries out in the direction of a pixel row. (Drawing 43) 
carries out image quality improvement to matrix form. 

[0444] (Drawing 43) is the explanatory view. The display screen (back light) is divided into matrix 
form by the light reflector (****** wall) 15. Each field 107 divided into matrix form can perform 
penetration (outgoing radiation) of light, and disappearance (non-display) processing 
independently, respectively. The light reflector 15 is not necessarily required. 
[0445]As shown in (drawing 44), the rectangular scanning electrode 393 is formed in each viewing 
area 107 (arrangement). Although the scanning electrode 393 of this rectangle is the same as 
(drawing 39) explained as a function, in order to prevent mixing of explanation, in the case of 
(drawing 44), it is called the rectangle electrode 393. The selection terminals 441 are connected to 
the rectangle electrode 393, respectively, and the selection terminals 441 are connected with the 
output terminal of the scanning driver 411 of (drawing 41). However, since the number of the 
selection terminals 441 increases when the rectangle electrode 393 is matrix form like (drawing 
44), it is good between the scanning driver 411 and the selection terminals 441 to make an 
encoder driver mediate. 

[0446]Since the light which enters into the display panel 21 from the back light 16 is controllable 
to matrix form in the case of (drawing 44), better image display becomes possible. ****** which is 
performing optical control becomes difficult to be conspicuous. 

[0447]The composition it is made to be in sight of an observer does not contribute some screens, 
such as (drawing 1) and (drawing 39) (drawing 44), only to an improvement of a picture. For 
example, image data is sent one by one by a packet system etc., and a cellular phone, picture 
space transmission systems, etc. have it. [ effective in a system/apparatus ] That is, it is because 
only the portion to which the picture has been sent is displayed and it becomes easy to control 
other portions, such as to use a black display. The method which makes the specified part of a 
display screen non-display from the relation of security (security protection) is also considered. It 
is because power consumption can be cut down if reduction of power consumption does not become 
about a display image when displaying black, or the back light of a corresponding section is 
switched off. 

[0448]Although (drawing 44) considered it as the rectangle electrode 393, this may be transposed 
to the light guide plate 14 arranged at matrix form (Elements of the Invention). It is because the 
emitted light from a light guide plate is independently controllable if LED 11 grade is arranged 
under each light guide plate 14. 

[0449] (Drawing 44) was the method constituted in matrix form. It was the method constituted in 
stripe shape as shown in (drawing 45 (a)) (drawing 40 (drawing 39 (drawing 1))). When shown in 
(drawing 45 (a)), or when it was shown in (drawing 44), the width of a light guide plate or the 



width of the stripe like electrode was the same. 

[0450]The composition of (drawing 45 (b)) and (drawing 46) changes a part. (Drawing 45 (b)) 
makes the scanning electrode 393 or the light guide plate 14 of stripe shape thin (high density) in 
the center section. That is, in (drawing 45 (b)), the portion of A is rude, and the portion of B is 
formed thinly. Thus, the observer as whom forming thinly in the center section regards the 
display panel 21 will be sensitive in the center section of the display panel, his discernment 
capability will be high, and discernment capability will be low at a periphery. Control to a display 
image can fully be performed by making it thin in the center section, as shown in (drawing 45 (b)). 
In the rectangular light guide plate 14 or the rectangle electrode 393, (drawing 46) is in the center 
section of the viewing area 107, and makes the area small (finely). 

[0451] Although it set and the size of the scanning electrode 393 and the light guide plate 14 was 
illustrated like two kinds (drawing 46 (drawing 45 (b))), It cannot be overemphasized that not the 
thing to limit to this but three or more kinds may be sufficient, and the composition (for example, 
arrangement that the scanning electrode width H changes with 4/4H ->3/4H ->2/4H ->1/4H 
->2/4H ->3/4H ->4/4H ->3/4H) of having changed one by one may be sufficient as a size etc. 
[0452]Although sizes, such as the rectangle electrode 393, were carried out to making it change by 
a center section, a periphery, etc. of a screen in the above example, it is meaningful in an image 
display device to change pixel size by the center section and periphery of a screen. Pixel size of the 
center section of the screen is made small, and suppose that it is highly minute. 
[0453](Drawing l) etc. ■■ although explained as a binary (an outgoing radiation state, the state 
where it is not emitted), even if the light which sets and is emitted from each light guide plate 14 
and the display panel 21b is a binary, it can give distribution to the light in which the display 
panel 21 is entered (drawing 39). This method is explained using (drawing 47). In (drawing 47), it 
is the 2nd frame next to the 1st frame (drawing 47 (c) is made into the 3rd frame next to the 2nd 
frame, and (drawing 47 (d)) is made into the 4th frame next to the 3rd frame.) about the 1st frame 
and (drawing 47 (b)) in (drawing 47 (a)), In order to explain easily, the light guide plate 14 or the 
electrode 393 is considered as 1/quadrisection. 

[0454]In the 1st frame, the light emitting device 11 arranged at the light guide plate 14 or the 
electrode 393 is operated, and light is made to be emitted from the light guide plate 16 from one 
fourth of the lower portions 82. In the 2nd frame, light is made to be emitted from two fourths of 
the lower portions 82 from a half. In the 3rd frame, light is made to be emitted from three fourths 
of the portions 82. It is made for all the portions to serve as the light emission region (viewing 
area) 82 in the 4th frame. 

[0455]lf it is made to operate in this way, the synthetic state in four frames will become (drawing 
47 (e)). That is, 107 d of viewing areas are the brightest, and can make the viewing area 107a the 
darkest. 

[0456]It means that the above thing can change the light volume made to emit from the back light 
16 in each part of a display screen. In (drawing 47), the light volume emitted from the back light 
16 is a binary in an outgoing radiation state and the state where it is not emitted, and performs a 
gradation display in several frames. Of course, if lightness adjustment can do each light guide 
plate independently, in each part of a viewing area, lightness distribution can be formed by one 
frame. Two or more white LEDs are attached to each piece of a light guide plate, and the method 
of making the lighting number of this LED fluctuating, the method of making the current to white 
fluctuate, the method of fluctuating the supplied power to a fluorescent tube, and the method of 
fluctuating the impressed electromotive force to the scanning electrode 393 are illustrated as the 
method of carrying out lightness adjustment independently with each light guide plate, for 
example. 

[0457]In this invention, the amount of light flux which can fluctuate the amount of light flux 



emitted from the back light 16 over a number claim, or is emitted from the back light 16 by one 
frame can be fluctuated (field modulated light method). 

[0458]In the direction which attached light and darkness to the display image at the display panel 
21, a feeling of ****** appears in a display image. It is preferred to make a screen dark as much 
as possible in the case of a night sky. The amount of light flux uniformly emitted to all the fields of 
this invention back light 16 in this case is reduced. There are decreasing the number of scanning 
electrodes which impresses ON state voltage as the method of a fall, the method of lessening 
supplied power to the light emitting device 11 of the light guide plate 14, etc. It is preferred to 
make a screen bright as much as possible in a case of under [ the sun of the seashore ]. In this case, 
it is easily realizable making high voltage impressed to the scanning electrode 393, increasing the 
number of scanning electrodes which impresses ON state voltage, or by reducing the amount of 
supplied power to the light emitting devices 11 and 114 attached to the light guide plate. 
[0459]On the other hand, a bright portion and a dark portion may be intermingled in a display 
image. Voltage is impressed to the rectangle electrode 393 and the piece of a light guide plate of a 
display image subordinate bright in this case is made for much light to enter with the display 
panel 21 brightly. The dark picture subordinate of a display makes low voltage which impresses 
the amount of optical outgoing radiation from the piece of a light guide plate to the rectangle 
electrode 393 few, and lessens light which enters into the display panel 21. 

[0460]For example, if it is a luminosity in which the picture of the portion of a is dark, the 
portions of b, c, and d are bright in (drawing 45 (b)\ and other portions are middle grades, making 
high impressed electromotive force to the scanning electrode 393a - (■■ the case where the 
polarization axis of the polarizing plates 413a and 413b is cross Nicol - the time of NW mode --) - 
what is necessary is to make low impressed electromotive force to the scanning electrodes 393g, 
393j, and 3931., and just to let impressed electromotive force to other scanning electrodes be an 
intermediate level What is necessary is to make low applied power to the light emitting device 
attached to the light guide plate 14a, to make high impressed electromotive force to the light 
emitting device attached to the light guide plates 14g, 14j, and 141., and just to let impressed 
electromotive force to the light emitting device attached to other light guide plates be an 
intermediate level, when (drawing 45) is a light guide plate method. 

[046l]lf it is a luminosity in which the same may be said of the case of (drawing 46), the picture of 
the portion of a is dark, the portions of b, c, and d are bright, and other portions are middle grades, 
What is necessary is to make high impressed electromotive force to the rectangle electrode 393a, 
to make low impressed electromotive force to the rectangle electrodes 393b, 393c, and 393d, and 
just to let impressed electromotive force to other rectangle electrodes be an intermediate level, in 
addition - etc. (drawing 46 (drawing 45)) etc., although it set and presupposed the luminosity of 
the scanning electrode (rectangle electrode) 393 or the light emitting device 11,141 that a 
luminosity etc. are adjusted corresponding to each individual field, According to the contents (the 
classic, the personal computer still picture, the movie, pop etc) or data (the changing condition of 
the gamma characteristic, light- and -darkness data, and light-and-darkness data, the distribution 
state etc of light-and-darkness data) of a video signal, not the thing to limit to this but the screen 
107 whole, It may control by adjusting a luminosity, contrast, etc. 

[0462]The size of the rectangle electrode 393 may not be limited to two etc. kinds etc., and various 
sizes may be sufficient as it. For example, the size of size may be three or more kinds, and the 
thing of size with a smaller child screen of a picture yne picture crowds, and may be arranged. 
The shape of the light guide plate 14 and electrode 393 grade may not be limited to a quadrangle 
or stripe shape, and a polygon or circular and other star shapes of a hexagon and a triangle, etc. 
may be sufficient as it. The light guide plate 14 and the electrode 393 crowded, did not need to be 
put in order, may be arranged dispersedly, or could be arranged or formed in a part of viewing 



area 107. The light which each portion of light guide plate 14 grade emits does not need to make 
the data or the contents of the video signal not necessarily reflect. A user may enable it to set up 
arbitrarily according to the data or the contents of the video signal using a remote control etc. 
[0463] (Drawing 48 (drawing 46 (drawing 45))) etc. are the explanatory views of the display of the 
method using the panel or back light of composition. Although 411 is considering it as the 
scanning driver in (drawing 48), it does not limit to this and is good also as a control section of the 
light emitting device 11 (141). That is, it is because the scanning driver 411 may attain the 
purpose if the light which enters into the display panel 21 is controlled. It cannot be 
overemphasized that the scanning electrode 393 may be replaced with the light guide plate 14. In 
order to explain easily, suppose that they are the scanning electrode 393 and the scanning driver 
411 in (drawing 48). 

[0464]The display of this invention possesses the two frame memories 485a and 485b. When the 
switch portion 484a stores data in the memory 485a, the switch portion 484b has read data from 
the memory 485b. Conversely, when the switch portion 484a stores data in the memory 485b, the 
switch portion 484b has read data from the memory 485a. As for the memory 485a and the 
memory 485b, read-out and writing are performed by turns as mentioned above. 
[0465]the inside of the "average luminance" from the picture image data inputted as the operation 
part 483 was shown in (drawing 76), "maximum luminance", "minimum luminance", "luminance 
distribution", the "light region number", and the "dark region number" ~ all - or arbitrary 
extraction data is created and this extraction data is stored in the data storing part 482. The 
scanning driver 411 is controlled from extraction data. 

[0466]The scanning electrode or the rectangle electrode 393 of stripe shape is connected to the 
scanning driver 411. In the scanning driver 411, it is the electrode 393 (in the case of light guide 
plate 14 method, the light emitting device 14 (141) connected to the light guide plate 14 is 
controlled.). The operation part 483 creates the data which was adapted for this scanning driver 
411. 

[0467]On the other hand, the picture image data from the switch portion 484b is sent to the 
video-signal control section 481. To a video signal, the video-signal control section 481 performs 
standup voltage and amplitude amplification control, and performs 1H or ID reversal processing, 
and it performs data manipulation so that it may be adapted for the electric-light transfer 
characteristics of the liquid crystal layer 226 good. The data which ended such data manipulation 
is impressed to the source driver 102. 

[0468]After processing of a level shift etc. is performed, D/A conversion of the source driver 102 is 
carried out, and it is impressed to a source signal line, in addition -- a drive system ■■ from 
(drawing 34) (drawing 29) - etc. ■- since it explained, it omits, however, a drive system -- from 
(drawing 34) (drawing 29) " etc. - it does not limit to a method. 1H inversion driving which 
reverses the polarity of the video signal impressed to the picture element electrode 230 for every 
pixel row, It cannot be overemphasized that any of IV inversion driving which reverses the 
polarity of the video signal impressed to the picture element electrode 230 for every pixel row, one 
pixel row, and ID inversion driving which reverses the polarity of the video signal impressed to 
the picture element electrode 230 for every pixel row may be sufficient. 

[0469]ln (drawing 48), the light volume outputted from the back hght 16 according to the picture 
of a video signal is clearly controlled by the display of this invention. The light volume 
furthermore outputted from the back light 16 adjusts details/contrast for every field where stripe 
shape or rectangular shape was subdivided. Of course, it cannot be overemphasized that the light 
volume outputted from the back light 16 may be controlled as one thing over all the back light 
fields. 

[0470]It cannot be overemphasized that the video signal impressed to the liquid crystal display 



panel 21 with a natural thing may also perform black stretching and white extension, and a 
gamma curve may be changed according to the contents of the video signal. 

[047l]It cannot be overemphasized that control of a scanning driver may detect a still picture or 
an animation, and a display image may control it automatically. 

[0472]lt is not necessary to control over all the frames, and may control based on the picture 
image data extracted arbitrarily. It may control reflecting the past picture image data over a 
double frame. 

[0473]Based on picture image data, the light to which a back light is emitted by matrix form from 
a back light is controlled by the display of this invention as mentioned above. Therefore, since 
lightness adjustment etc. can be performed for each portion of every even if a dark region and a 
light region are intermingled by one picture, graphic display with contrast is realizable. 
[0474] (Drawing 49) is a period of two or more frames, and is the method of operating the light 
guide plate 14 or the scanning electrode 393, and forming light and darkness in matrix form at 
the display image 107. (Drawing 49) is matrix form although it was stripe shape in (drawing 47). 
[0475] (Drawing 49) shows that it is dark in the part illustrating many laps, such as a slash 
(vertical bar). Therefore, the display 107a will be 107b->107c next most darkly, and 107 d is the 
brightest. That is, it will be easy to understand if it thinks that 3 frame periods were carried out 
among the periods of several frames as for the viewing area 107a, and the dark display of 2 frame 
periods and the 107c was carried out during 1 frame period as for 107b. Of course, when strength 
of the voltage impressed to the number of the light emitting device 11 attached to the light guide 
plate 14 or the liquid crystal layer 226b on a rectangle electrode is carried out and intermediate 
color transmissivity can be realized by one frame, it cannot be overemphasized that delicate 
transmittance control is realizable, moreover - **** (drawing 47 (drawing 49)) - although light 
and darkness etc. are expressed by several frames, it cannot be overemphasized that it is 
realizable also by not limiting to this, dividing 1 frame period in two or more periods, and blinking 
light emitting device 11 grade within the divided period. 

[0476] (Drawing 39) etc. - it expressed so that it might set and the scanning electrode 393 might 
be sequentially scanned downward from on Screen 107, but it may not limit to this and may 
constitute like (drawing 50). In (drawing 50), although 393 is considering it as the scanning 
electrode, it may not be limited to this and may be transposed, for example to the light guide plate 
14. It is because this is the same as that of (drawing 48) and the purpose is also the same. That is, 
in order to explain easily also in future examples, scanning (rectangle) electrode 393 method is 
illustrated and explained, but it may not limit to this and may be a light guide plate method. 
[0477]ln (drawing 50), the two scanning drivers 411a and 411b are provided, it is connected to the 
scanning electrode 393a arranged the eventh, and the scanning driver 411a is connected to the 
scanning electrode 393b arranged the oddth at the scanning driver 411b. That is, the scanning 
electrode 393 is connected with the different scanning electrode 393 by turns one by one from the 
top. 

[0478]As for the back light of (drawing 50), it is preferred to use combining the display panel 21 of 
interlace displays, such as NTSC. As shown in (drawing 51 (a)), in an odd frame, it scans 
sequentially from the oddth (393a) of the scanning electrode 393, and changes into an optical 
outgoing radiation state (or when taking the response of a liquid crystal etc. into consideration, it 
is considered as the reverse). In even frames, like (drawing 51 (b)), it scans sequentially from the 
eventh (393b) of the scanning electrode 393, and changes into an optical outgoing radiation state 
(or when taking the response of a liquid crystal etc. into consideration, it is considered as the 
reverse). Being above (drawing 51 (a)) and by combining (drawing 51 (b)), the full screen is chosen 
like (drawing 51 (c)), and one display screen is displayed. 

[0479]In (drawing 51), it may not limit at a time to one the scanning electrode 393 in which ON 



state voltage is impressed, and the number of them may be [ two or more ]. A scanning order 
foreword may not be limited downward from on a screen, either, and may scan downward from on 
[ from under / from a top / lower -> ] upper ->. Depending on the case, a random scan may be 
sufficient. It cannot be overemphasized that the above thing is applicable also to the composition 
of (drawing 49). Although the display image of the display panel 21 is a still picture, it may detect 
whether it is an animation, and a control system may be switched. Since this is the same as that 
of explanation of (drawing 10), it omits explanation. 

[0480]The animation display characteristic is improved by displaying a band-like black display on 
the display panel 21, or making a display image not visible to an observer during a fixed period by 
the above composition. In order to realize this, the scanning (rectangle) electrode 393 was used 
and the light guide plate 14 was controlled. However, when it is not based on this method but ** 
also controls the video signal to the display panel 21, the mutual switching display of image 
display and a black display is realizable, that is, it is free to combine a back light with the method 
made to always turn on freely (of course - (drawing 39) (drawing 51)) - by making a display image 
indicate by black, a black display is seemingly inserted between pictures and animation display is 
improved. 

[048l]In explanation of this specification, although explained having operated the subdivided 
light guide plate 114 or scanning electrode, and having performed the black display, it is for this 
explaining easily. It cannot be overemphasized that a self light-emitting device, for example, an 
EL element, a fluorescent light emitting device, etc. may be arranged in matrix form or stripe 
shape, these may be controlled as other methods, and a black display may be performed. 
[0482] However, if it tries to perform a black display between image display, double-speed 
conversion etc. need to perform the display rate of a video signal at high speed. If the display rate 
of a video signal is opened, the frequency of a digital disposal circuit will become high and circuit 
cost will become high. Since this technical problem is received, in the display panel of this 
invention shown in (drawing 52). The viewing area 107 of the display panel 21 was divided into 
four fields (107a, 107b, 107c, 107d), and the source driver (102a, 102b, 102c, 102d) which drives 
each field is formed or arranged. 

[0483]In (drawing 52), the viewing area 107a is driven with the source driver 102a. It is connected 
to the source signal line 228a of the source driver 102a, and TFT241a of the viewing area 107a is 
connected to the gate driver 101a. The viewing area 107b is driven with the source driver 102b. 
TFT241of TFT [ of the viewing area 107b ] and 241b b is connected to the source signal line 228b 
of the source driver 102b. It is connected to the gate driver 101b. Similarly, TFT241c of the 
viewing area 107c is connected to the source signal line 228c and the gate driver 101c of the 
source driver 102c, and TFT241d of 107 d of viewing areas is connected to the case signal wire 
228c and the gate driver 10 Id of the source driver 102d. 

[0484]By constituting in this way, the viewing areas 107a- 107b can be driven individually. That is, 
it is not necessary to perform time-axis extension. For example, the source drivers 102a and 101a 
are used for one fourth of the time of the beginning of one frame, An image is displayed on the 
viewing area 107a, the source driver 102b and the gate driver 101b are used for the one following 
fourth of time, an image is displayed on the viewing area 107c, the source driver 102d and the 
gate driver lO ld are used for one fourth of the time of the last, and an image is displayed on 107 d 
of viewing areas. 

[0485]The portion which does not show the image displays the black display 81. Thus, if it 
displays, an image can be displayed on the time of 1/4 of one frame, and a black display can be 
realized at other three fourthss of time, without performing time base expansion, and a graphic 
display position can be moved one by one. 

[0486]ln (drawing 52), although the viewing area 107 considers it as quadriseetion, it may not be 



limited to this, and two division, trichotomy, or more than quadrisection may be sufficient as it. 
For example, in 2 division, one side is considered as a black display it makes another side graphic 
display, and a displaying condition should just be switched by turns. 

[0487] Although one field was made into graphic display among four and other fields were 
considered as the black display (display which is not an image) in (drawing 52), it does not limit to 
this, two or three fields are made into graphic display, and it is good also considering other fields 
as a black display. As shown in (drawing 53), an image display area and a black display area may 
be displayed by turns, and an image display area may be moved one by one. 
[0488] (Drawing 53 (a)) is taken as the black displays 81a and 81b and the graphic display 82a and 
82b. This display time is 1 / 2 frame time. (Drawing 53 (b)) is in the next state of (drawing 53 (a)), 
could shift the position of the black displays 81a and 81b, and has shifted the position of the 
graphic display 82a and 82b. This (drawing 53 (a), Ob)) picture of one frame is displayed. 
[0489](Drawing 53 (c)) shows the state of the following frame. (Drawing 53 (d)) shows the next 
state of (drawing 53 (c)). That is, the picture of the 1st frame is displayed by (drawing 53 (a) and 
(b)), and the picture of the 2nd frame is displayed by (drawing 53 (c) and (d)). A picture opens and 
displays an interval while displaying it on one half of the whole screens (for example, it carries 
out (drawing 35 (c2), 107a, 107c).). 

[0490]In (drawing 53), an applicable back light may consider the part of 81 to be an astigmatism 
light state, and it may be considered to be a non selection state of the scanning electrode 393. 

Therefore, (drawing 53 (a2) (d2) In), Screens 107 may be all the displaying conditions (there is 

no black display state). Although the viewing area (for example, 107a) supposes one by one that it 
scans downward in (drawing 53), it is good, though it does not limit to this and the display change 
of each the viewing areas 107a and 107c and viewing areas [ 107b and 107d ] portions is carried 
out all at once, for example. 

[0491] The field which shows the picture came by the above example as a definite area. However, 
it may change not in accordance with the thing to limit to this but in accordance with the 
displaying condition of a picture. (Drawing 10) etc. -- a screen becomes dark so that there are 
many black indicators 81, as explained, but an animation Japanese quince decreases. Conversely, 
a screen becomes bright so that there are few black indicators 81, but it becomes easy to generate 
an animation Japanese quince. 

[0492]As for the luminosity of this animation Japanese quince and a screen, it is desirable to 
apply to the contents of image data or the surrounding illumination intensity of the display panel 
21, and to make it change automatically, or for a user to use a remote control etc., and to set up 
and to enable it to adjust freely, for example, -- (-- the image display area (following field) 82 of 
drawing 54 (a)) is the narrowest -■ (-- drawing 54 (b)) - next -■ (-- the state of drawing 54 (c)) 
makes it large most. (Drawing 54 (d)) is in an all-points light state. When the user etc. enable it to 
set up freely the between from all the astigmatism light states to an all-points light state, image 
quality improvement can be performed good. Also in (drawing 54), in the lighting field 82, it can 
be considered the image display area of the display panel 21, and can also be considered 16 copies 
of turned-on back lights. 

[0493]Although the lighting field 82 was band-like [ one ], as shown in (drawing 55), band-like 
[ two or more / 82a and 82b ] may be sufficient as (drawing 54), and it may be divided or more into 
three. It may be divided and displayed on matrix form like (drawing 46). Therefore, the lighting 
field 82 may not be limited to band-like, and dot form etc. may be sufficient as it. 
[0494]It is good, though the viewing area 107b displays the picture of the 1st frame, the viewing 
area 107a displays the picture of the 2nd frame and the viewing area 107c shows the picture of 
the 3rd frame in (drawing 55). Therefore, if the lighting part 82b makes the 1st present frame the 
displaying condition, it may be thought that the lighting part 82a makes the 2nd next frame of 



the 1st frame the displaying condition. 

[0495]Blink of the back light 16 may blink the whole back light, as divide back light 16 grade into 
two or more fields, and each is controlled and also it is shown in (drawing 56). (Drawing 56 (b) and 
(d)) are [ a putting-out-lights state, and (drawing 56 (a) and (c)) ] lighted conditions. 
[0496] If time of a lighted condition is made into tl and a putting-out-lights state is made into t2 
now, it is desirable to satisfy the relation of 0.25 <=tl/t2<=1.5. It is desirable to satisfy the 
relation of 0.4 <=tl/t2<=1.0. 

[0497] (Drawing 56) Lights up and switches off the full screen 107 collectively. The back light 16 is 
blinked, and also even if the thing which turns on the full screen 107 and makes the light put out 
controls the scanning electrode 393, it can be performed. In addition, it can carry out also by 
impressing voltage to the counterelectrode 255 of the liquid crystal display panel 21. 
[0498] As for the liquid crystal display panel 21, the counterelectrode 225 is formed over all the 
fields of the liquid crystal layer 226. When the liquid crystal display panel 21 is in NW (normally 
white) mode, it will become a black display if big voltage (saturation voltage) is impressed to the 
counterelectrode 225. In NB (normally black) mode, it is this reverse. On these specifications, if a 
liquid crystal layer carries out with NW mode for explaining easily and the voltage more than 
prescribed voltage is impressed to the liquid crystal 226, an image shall not be displayed. 
[0499] When an image was not displayed, generally the black display was meant, but it was said 
above that it is not what makes it hard to be this is not visible to an observer in a display image, 
or visible, and means only a black display thoroughly. That is, even if some displays are in sight, it 
will be a black display, and if an image is hard to look by white display, this will also be a black 
display notionally. Therefore, a gray display etc. are included in the concept of a black display 
with a natural thing. Usually, what is necessary is just to consider the state where screen 
intensity was reduced rather than the displaying condition. As for brightness lowering, it is more 
preferred than usual to use 1/2 or less. 

[0500] (Drawing 57) possesses the pulse generating circuit 571. A pulse generating circuit outputs 
a sine wave, a square wave, etc. It is constituted so that signal amplitude to output may be 
changed in the range of **7(V). That is, a pulse generating circuit impresses a signal to the 
counterelectrode 225, carries out orientation of the liquid crystal element, and is made into a 
black display state. 

[050l]The output of the pulse generating circuit 571 is connected to the terminal a of the 
switching circuit 484. Let the terminal b of the switching circuit 484 be fixed potential. Manual 
switches, such as an insulated type relay / switch according [ the switching circuit 484 ] to an 
analog switch, mechanical relay, a CMOS relay, and a photocoupler or a push switch, and a snap 
switch, etc. correspond, switching of the terminal a of the switching circuit 484, and the terminal 
b - a user's remote control operation -- the illumination of outdoor daylight -- or a change is 
automatically performed manually by the data of the video signal to the display panel 21. 
[0502]As for b terminal of the switching circuit 484, the voltage impressed to the counterelectrode 
225 is usually sometimes (at the time of graphic display) impressed. Usually, impressed 
electromotive force is common voltage. However, the signal reversed in every field (frame) is 
impressed at the time of opposite inversion driving. Since the voltage impressed to the terminal b 
reduces a flicker, it is preferred to constitute so that voltage can be adjusted in the range of 
**0.8(V). 

[0503] When the liquid crystal display panel 21 is an OCB mode, there is the necessity that a for 
[ 0.1 to 1 second ] grade carries out period impression of the voltage pulse (good also at a sine 
wave) comparatively high at the time of a display start. In order to correspond to this, it is 
desirable to constitute a pulse-amplitude value so that it can change automatically. 
[0504]The terminal C of the switching circuit 484 is connected with the counterelectrode 225 of 



the liquid crystal display panel 21. Therefore, it is connected with the terminal b or the terminal a 
from the terminal c of the switching circuit 484. Therefore, when outputting the input from the 
terminal a to the terminal c for making the display screen 107 a black display, and displaying a 
picture, the input from the terminal b is outputted to the terminal c. An animation Japanese 
quince is improvable by impressing the voltage of the terminal a and the terminal b to the 
counterelectrode 225 by turns. What is necessary is just to assume that the voltage of the 
terminal b has been impressed to the terminal C, when a display image is a still picture. These 
control is performed in the control circuit 103. Since the control circuit 103 grade is explained 
above, it omits explanation. 

[0505] (Drawing 58) is an explanatory view for explaining operation of the drive circuit shown in 
(drawing 57). (Drawing 58 (a)) is in the state where Vc (common voltage) was impressed to the 
counterelectrode 225. Here, in order to explain easily, Vc explains as 0(V) (GND). (Drawing 58 (a)) 
is in the state where the image is displayed on the display panel 21. Different polar voltage (+V1, 

~V2, +V3, -V4 ) for every stroke matter sequence is impressed to the picture element 

electrode 230, and natural drawing is displayed. 

[0506] (Drawing 58 (b)) shows the place where +Vr voltage is impressed to the counterelectrode 
225 from the pulse generating circuit 571, and (drawing 58 (c)) shows the place where -Vr voltage 
is impressed to the counterelectrode 225 from the pulse generating circuit 571. Vr voltage is 80% ■ 
150% of amplitude value of the maximum about the amplitude of the signal used when usually 
displaying a picture (absolute value). + Make into one horizontal scanning period, coincidence, or 
its integral multiple average value t= (tl+t2) of time tl which is impressing Vr voltage, and time 
t2 which is impressing -Vr voltage. However, it is preferred to consider it as one horizontal 
scanning period most preferably, and it is preferred to consider it as tl=t2. 

[0507]If the voltage of **Vr is impressed to the counterelectrode 225 like (drawing 58 (b) and (c)), 
high voltage will be impressed relatively to the liquid crystal 225, and a liquid crystal element 
carries out orientation operation, and serves as a black display. Therefore, image display and a 
black display can be carried out by turns. 

[0508]It cannot be overemphasized that they are utilizable not only for the improvement of an 
animation Japanese quince but a pixel brilliance control even if these methods of presentation 
carry out contrast adjustment, moreover -■ etc. (drawing 58) etc. - ****, although the 
counterelectrode 225 considered it as the solid electrode, for example, the case where the 
counterelectrode 225 is divided and it is formed corresponding to the pixel 230 of R, G, and B -- 
the electrode for each sets (225R, 225G, 225B) - it cannot be overemphasized that Vr voltage may 
be impressed and a black display may be realized especially independently. 

[0509]lt cannot be overemphasized that the drive method/method of presentation of this 
invention are applicable also to the display panel of a field sequential display. 
[0510]In order to explain the drive method of (drawing 59) (drawing 58 (drawing 57)) in more 
detail, it illustrates by a representative circuit schematic. The output from the pulse generating 
circuit 571 is impressed to the counterelectrode 225 of the display panel 21. Therefore, a volts 
alternating current is impressed to the liquid crystal layer 226 which is a capacitor, and it 
becomes a black display. When the liquid crystal layer 22 is in NB (normally black) mode, it is 
necessary to make amplitude value of driver voltage into this reverse. 

[05 11] Reference which was what the above example impresses voltage etc. to the counterelectrode 
225, and realizes the mutual switching display of image display and a black display (drawing 60). 
(drawing 60) -- setting (drawing 60 (a)) - the screen whole - an image display state ■■ (■■ drawing 
60 (b)) starts the black display 107b from the upper part of a screen, and moves this black 
indicator 107b to screen down one by one (drawing 60 (c), (d)). On the other hand, the picture 107a 
of the following frame is displayed from the upper part of a screen (drawing 60 (c)). 



[0512]Such the method of presentation/a drive method are realizable also by the method which 
impresses voltage to the counterelectrode 225 as shown in (drawing 58), or scanning electrode 393 
method as shown in (drawing 40). (drawing 40) also described - as (drawing 61) - it cannot be 
overemphasized that one a scan / rectangle electrode 393 may be arranged to two or more pixel 
row or two or more pixel rows so that it may be shown. As it is not necessary to provide more than 
one as shown in (drawing 50), and shown in (drawing 62), the number of the scanning drivers 411 
may be one. In (drawing 57), it was presupposed that Vc voltage or **Vr voltage is impressed to 
the counterelectrode 225 by the switching circuit 484. However, what is necessary is to provide 
the impression terminal of Vc and **Vr voltage in the scanning driver 411, and just to constitute 
so that one of two or more of such voltage can be chosen and impressed when the counterelectrode 
225 is the scanning electrode (rectangle voltage) 393 like (drawing 62). For example, when 
performing a black display, +Vr or -Vr voltage is inputted, and it inputs into the scanning 
electrode 393 (= counterelectrode), and, in the case of image display, Vc voltage is impressed to the 
scanning electrode 393 (= counterelectrode). Black display and image display can be performed by 
turns by driving in this way. 

[0513]lt may bundle up to all the scanning electrodes 393, it is not necessary to impress +Vr 
voltage or Vr voltage, and +Vr voltage and -Vr voltage may be impressed by turns in (drawing 62). 
For example, it is the method of impressing +Vr voltage to 393a and 393c--, and impressing -Vr 
voltage to 393b--. Every frame (field) is made to reverse the polarity impressed to each scanning 
electrode 393 (reference), (drawing 63) Thus, a large absolute value with the voltage impressed to 
the picture element electrode 230 can be taken by impressing the voltage reversed to the scanning 
electrode 393. A flicker cannot be conspicuous easily and image quality also improves. (Drawing 
57) It cannot be overemphasized that it sets, the scanning driver 411, the gate driver 101, and the 
source driver 102 take a synchronization like (drawing 10), and a picture is displayed on the 
display panel 21 (drawing 63). 

[0514]As for the scanning driver 411 or the pulse generating circuit 571, it is preferred to arrange 
on the array substrate 221 by the electrode terminal 644 which consists of projection electrodes by 
COG technology, and the conductive paste 642a, as shown in (drawing 64). The output signal 
(output voltage) from scanning driver 411 grade is transmitted with the circuit pattern 643 
formed on the array substrate 221. The counterelectrode 225 or the scanning electrode 393, and 
the circuit pattern 643 are electrically connected by the conductive paste 642b. The conductive 
paste 642b is formed in the outside of the sealing resin 641. 

[0515]By loading scanning driver 411 grade on the array substrate 221 as mentioned above, 
manufacture of the display panel 21 becomes easy by loading scanning driver 411 grade 
simultaneously with the source driver 102 and the gate driver 101. 

[0516](Drawing 65) shows the wiring state of the scanning electrode 393 and a pixel row. However, 
it cannot be overemphasized that the scanning electrode 393 may arrange the one scanning 
electrode 393 to two or more pixel rows, and two or more scanning electrodes 393 may be 
conversely arranged with stroke behavior. 

[05 17] Although the scanning electrode 393 has explained forming or arranging to the counter 
substrate 222 side as a premise, it may not be bmited to this and may form the scanning electrode 
393 in the array substrate 221 side. For example, in (drawing 65), the composition which formed 
the insulator layer on the scanning electrode 393, and formed the picture element electrode 230 
on it is illustrated. In an equivalent circuit, it becomes like (drawing 66). what is limited to the 
scanning electrode 393 of stripe shape - not but " etc. (drawing 46) etc. ■- a rectangular shape 
electrode as shown may be sufficient. 

[0518]The voltage (signal) outputted from the scanning driver 411a is transmitted to the scanning 
electrode 393, and this voltage (signal) is transmitted to the picture element electrode 230 via the 



dielectric film 246 (P point). Therefore, also in the composition of (drawing 66), since the potential 
of P point can be operated, the voltage which can he impressed to the liquid crystal layer 226 can 
be controlled, and a black display etc. can be performed. 

[0519]The above example performs a black display by impressing voltage or a signal to the 
scanning electrode 393 or counterelectrode 225 grade. When performing a black display, it is not 
based on the signal impressed to the source signal line 228, but a black display is performed. 
However, operation is also easy if a black display is performed by transmitting a black indicative 
data (signal) to the source signal line 228, and writing this black indicative data (signal) in the 
picture element electrode 230. The source driver 682 and the control driver 684 take a 
synchronization, and (drawing 68) makes black display voltage hold to the picture element 
electrode 230. 

[0520]The control driver 684 outputs VL voltage for VH voltage. VH voltage is ON state voltage 
which makes TFT241 one. VL voltage is OFF state voltage which makes TFT241 turn off. The 
control driver 684 possesses the controlling signal line 685, and VH or VL voltage is impressed to 
this controlling signal line 685. In (drawing 68), the one controlling signal line 685 is illustrated 
as three pixel rows are shared, but it may not limit to this, and one controlling signal line may be 
used at one pixel row, and one controlling signal line may be used at a multi pixel line, the 
connected state with TFT241 of the pixel 230 of (drawing 68), the source signal line 228, or the 
gate signal line 261 is more detailed (drawing 67) -- it is shown like. 

[052l]If ON state voltage is impressed to the gate signal line 261, and the voltage currently then 
impressed to the source signal line 228 is impressed to the picture element electrode 230. 
E TFT241b ] If ON state voltage is impressed to the controlling signal line 685, and the voltage 
currently then impressed to the source signal line 228 is impressed to the picture element 
electrode 230. [ TFT241a ] Therefore, the signal to which the one picture element electrode 230 is 
impressed by the gate driver 101 and the control driver 684 is controlled. Therefore, to the picture 
element electrode 230, TFT241a and TFT241b are separately controllable. 

[0522]In (drawing 68), the source driver 102 possesses the shift register 682 and OR circuit 681, 
the analog switch 683, etc. as main components. Power supply voltage is a single power supply of 
3(V)s or 3.3(V)s, possesses a charge pump circuit inside and is making required voltage. 
[0523]The shift register 682 possesses a data (DATA) terminal and a clock (CLK) terminal, and 
shifts the data of a data terminal. And it is operated so that the analog switch 683 of a position 
with data may close. One [ all the outputs of an OR circuit serve as H level, and / all the analog 
switches (ASW) ] if a GONB terminal is used as H level. Therefore, the video signal impressed to 
the SIG terminal can be impressed to all the source signal lines 228 by operating a GONB 
terminal. This GONB terminal is used as an object for precharge. A SIG terminal is a terminal 
which impresses a video signal. 

[0524]In (drawing 68), since the analog switch 683b has closed, the video signal will be impressed 
to the source signal line 228b. The capacitor is seemingly formed in each source signal line 228. 
This capacitor is formed mainly of the intersection of the gate signal line 261 and the source 
signal line 228. It closes the one analog switch 683 at a time one by one with the output of the 
shift register 682, and a video signal is impressed to each source signal line 228 in accordance 
with it (sample hold is carried out). 

[052o]The analog switch 283 is formed with low-temp erature-polysilicon art, and the relation 
between W/L ratio LP of P channel, and W/L ratio LN of N channel, It is formed so that the 
relation of 0.8 <=LP/LN<=2.5 may be satisfied, and it is preferred to satisfy the relation of 1.2 
<=LP/LN<=2.0 more preferably. The resistance of a source signal line has preferred 50-ohm or 
more thing to consider as 250 ohms or less. 

[0526] ON state voltage is impressed to the one gate signal line 261 at one horizontal scanning 



period (selection period of one pixel row), in the one next horizontal scanning period, ON state 
voltage is impressed to the following gate signal line 261, and OFF state voltage is impressed to 
the front gate signal line 261. If ON state voltage is impressed to a gate signal line, and the 
voltage currently then impressed to the source signal line 228 (sample hold is carried out) will be 
written in the picture element electrode 230. [ TFT241a connected to this gate signal line ] 
[0527] (Drawing 69) is a waveform of the video signal inputted into a SIG terminal. In order to 
explain easily, (drawing 69) shows the case of the IF reversal reversed once in the 1 field (frame). 
If it is in NW mode in the waveform of (drawing 69), the picture of six steps from which the 
bottom of a screen serves as a white horizontal stripe should be expressed as the horizontal stripe 
of black [ upper part / of a screen ]. 

[0528]In the drive method of (drawing 69 (a)), black is written in the display screen 107 of the 
display panel 21 at the time of tl (it becomes a black display). A picture is displayed on the time of 
t2. With the composition of (drawing 68), since it is connected with TFT241b of three pixel rows, if 
the controlling signal line 685 has the same shift register clock of the shift register clock of the 
control driver 684, and the gate driver 101, Each pixel row should switch to the time of tl with the 
black display by 3X. And the picture should be displayed sequentially from the upper part of a 
screen after the black display. 

[0529] What is necessary is just to perform relation between black display period tl and image 
display period t2 in consideration of the speed of the control driver 684, and the speed of the gate 
driver 101 (can set up arbitrarily or they are design items). If black display time tl excels, an 
animation Japanese quince will improve. However, a display image becomes dark. 
[0530]As for the relation between tl and t2, in (drawing 69), it is preferred to make it satisfy the 
relation of 0.2 <=tl/t2<=2. automatic [ in at least one period ] among tl and t2 - it is - it is 
preferred to constitute so that it may carry out also with variable by a means. 
[05 31] (Drawing 69 (b)) divides the period of tl into the period of tla and tlb. tl of (drawing 69 (a)) 
corresponds during the tla. That is, it is a black display period. The period of tlb is a precharge 
period. Voltage is impressed to the source signal line 228 during the tlb, and the write-in 
deficiency in performance of the analog switch 683 is relieved. As for precharge voltage VI, it is 
preferred to use not less than 70% of 120% or less of mean amplitude value VA of the video signal 
(entire area 107) impressed in the next field (frame). Or when precharging for everyH, it is 
preferred to use not less than 70% of 120% or less of mean amplitude value VAof the video signal 
impressed to the next pixel row. Calculation of VA is easily computable by calculating the data of 
the memory 485. 

[0532]Although referred to as tl+t2=lF in (drawing 69), it does not limit to this. For example, it is 
good also as tl+t2=lH (one horizontal scanning period). That is, what is necessary is to divide 1H 
period into tl and t2, to make tl into a black display (high tension) image, and just to make t2 
into an image data (natural drawing) image. And TFT241b makes the period of tl one and 
TFT241a makes the period of t2 one. However, it is necessary to make into a fixed interval the 
pixel row to which TFT241b selected with the control driver 684 was connected, and the pixel row 
to which TFT241a chosen as the gate driver 101 was connected. Otherwise, it is because image 
data will be immediately written in after a black display. 

[0533]Although the one controlling signal line 685 controls three pixel rows by (drawing 68), this 
may be an example, and stroke behavior may be sufficient as it, and it may be a multi pixel line 
more. The pixel row to control may choose and control the pixel row which did not need to 
continue and was dispersed. 

[0534]In (drawing 68), although the control driver 684 operates an internal shift register and 
chooses the controlling signal line 685 one by one, it may not limit to this, and random selection 
may be made, and all the controlling signal lines 685 may be chosen at once, and a black display 



may be realized. 

[0535](Drawing 70) is the composition which added the GOE terminal 701 to the gate driver 101. 
If the GOE terminal 701 is used as H level, ON state voltage will be outputted to all the gate 
signal lines 261. Therefore, all the TFT241 will be in an ON state, and write the voltage 
impressed to the source signal line 228 in the picture element electrode 230. 
[0536]The GOE terminal 701 is used as H level tl period of (drawing 69 (a)), or during the tla of 
(drawing 69 (b)). Therefore, the full screen 107 serves as a black display in this period. Although it 
presupposed that the full screen is collectively indicated by black in the example of (drawing 70), 
if two or more GOE terminals are formed and a screen is divided, a screen can be divided and it 
can indicate by black. If it enables it to control individually the pixel row in which tl of (drawing 
69 (a)) carries out period one, and the pixel row in which t2 carries out period one, even if it is 
[ every / stroke behavior ], black display writing and image display writing can be switched. This 
composition forms the shift register 1 for period selection of tl, and the shift register 2 for period 
selection of t2 in the gate driver 101, switches this output to it in real time, and should just choose 
the gate signal line 261 as it. It is shown in (drawing 69 (b)). Since it is clear that application of 
precharge time tlb can also be performed, also in (drawing 69 (b)), explanation of (drawing 68) 
can be applied correspondingly. Therefore, explanation is omitted. 

[0537]The above example outputs both the signal which performs a black display from the source 
driver 102, and the signal which performs image display. However, if the source driver 102 is 
made to pay all, the cost of a display will become high for carrying out double-speed conversion of 
a video signal, or complicated video-signal processing being needed etc. 

[0538](Drawing 71) copes with this technical problem. 711 is a reset signal wire. The signal is 
impressed in order to perform a black display to this signal wire. They are a 5 to 50"kHz square 
wave, or a sine wave as an example. (Drawing 68) etc. - it is the same as that of the signal for a 
black display which the explained source signal line 102 outputs. One of TFT241b will write the 
signal 711 currently impressed to the reset signal wire 711 in the picture element electrode 230. 
Therefore, the liquid crystal layer 226 on the picture element electrode 230 carries out orientation, 
and an applicable pixel serves as a black display. 

[053 9] Although the reset signal wire 711 is connected in the direction of a pixel row, connect in 
the direction of a pixel row, and connect with matrix form, or connect with TFT241b of two or 
more pixel rows or a sequence, and also perform the black display for every block. 
[0540] Although the specification of this invention illustrates and explains TFT as a switching 
element, Switching elements, such as a thin-film diode (TFD) instead of what is limited to this, 
May switch by operation of the plasma of a plasma address type liquid crystal display panel etc., 
and in a scanning electrode method. It may be a method which the thing of mechanical movement 
mechanisms, such as a relay, a CMOS relay, photo relay, etc. may be sufficient as, and performs 
the effective value response of STN etc. especially. The drain terminal should just be connected to 
the picture element electrode 230, and TFT241 is not limited to the position of (drawing 71). 
[054l]If the reset signal wire 711 is usually held to fixed potential (for example, counterelectrode 
225 potential) (when not resetting), it can form additional capacities by using a reset signal wire 
and the picture element electrode 230 as an electrode. In this case, it is necessary to constitute the 
reset signal wire 711 so that it may have fixed electrode width under the picture element 
electrode 230. The reset signal wire 711 will not fall a numerical aperture, if it forms with 
transparent electrodes, such as ITO. What is necessary is just to form some transparent 
electrodes with a metallic material, when it forms with a transparent electrode and wiring 
resistance becomes high too much. The problem of a numerical aperture does not turn into a 
technical problem, when the picture element electrode 230 is a reflector. 

[0542]One of TFT241a will write the video signal currently impressed to the source signal line 



228 in the picture element electrode 230. Therefore, a picture is displayed on the display panel 21. 
On the other hand, if one [ TFT241b ], it is impressed by the reset signal wire 711. The signal for a 
black display is written in the picture element electrode 230. Therefore, a part or all of a viewing 
area of the display panel 21 serves as a black display, the field by which it is indicated by black, 
and the field by which image display is carried out - alternation - or an animation Japanese 
quince etc. are easily improvable by considering it as a scanning state. By forming preferably the 
gate driver to which the gate signal line 261a was connected, and the gate driver to which the 
gate signal line 261b was connected, It is not necessary to carry out double-speed conversion and 
to make a video signal etc. into complicated circuitry, and black display and image display can be 
performed alternation or simultaneous. 

[0543] (Drawing 72) is a representative circuit schematic including the periphery of {drawing 71). 
The signal for a black display is outputted from the pulse generating circuit 571. The gate driver 
101b chooses the pixel which performs a black display, and the gate driver 101a chooses the pixel 
which performs a pixel display. 

[0544] (Drawing 73) is the composition of providing the source driver 102b for a black display, the 
gate driver 101b and the source driver 102a for image display, and the gate driver 101b. TFT241a 
is connected to the gate signal line 261a which was connected to the source signal line 228a 
connected to the source driver 102a, and was connected to the gate driver 101a. TFT241b is 
connected to the gate signal line 261b which was connected to the source signal line 228b 
connected to the source driver 102b, and was connected to the gate driver 101b. TFT241a and 
241b are arranged in the diagonal position of the picture element electrode 230. 
[0545]Thus, by forming a TFT array, TFT241a displays a picture one by one per pixel row, and 
TFT241b also displays a black display one by one per pixel row. 

[0546]ln the composition of (drawing 73), it is made to synchronize with the same clock and the 
group of the source driver 102a and the gate driver 101a and the group of the source driver 102b 
and the gate driver 101b are only operated. Therefore, it becomes easy E circuitry ]. the interval of 
the pixel row position which is rewriting the pixel row position currently rewritten to the black 
display, and image display - a user -- or a system ■- or changing automatically becomes easy. 
Increase of black display area area and reduction are also easy. Therefore, it becomes easy 
[ contrast adjustment and screen intensity adjustment ]. 

[0547] (Drawing 74) shows the composition of (drawing 73) by a representative circuit schematic. 
In the composition of (drawing 73), if the additional capacities 262 are constituted by using the 
gate signal line 261 and the picture element electrode 230 as an electrode, a pixel numerical 
aperture does not fall, either but it is desirable. 

[0548]This invention has or carries out the functions (a gamma curve, monochrome extension, 
etc.) which amend video signal data, and the function which creates the signal which modulates 
the light of a back light from a video signal, and controls a back light according to the contents of 
the video signal. (Drawing 75) is the lineblock diagram. However, the matter explained by 
(drawing 10) is omitted as much as possible. 

[0549]From the video signal processing circuit 106, a gamma curve, the data in which 
monochrome expansion process was performed, HD, and VD periodic signal are sent to the driver 
controller 103. The driver controller 103 controls the gate driver 101 and the source driver 102, 
and displays a picture and a black display on the display panel 21. These are also controlled when 
the scanning driver 411 and the pulse generating circuit 571 are constituted or loaded on the 
display panel 21. 

[055O]On the other hand, the blink information on a back light, a blinking period, a luminance 
level, etc. are sent to the back light controller 105 from the video signal processing circuit 106. 
The back light controller 105 is based on these signals, and is LED driver 104 (the light emitting 



device driver should be considered.), for example, the concept containing EL driver, a fluorescent 
tube driver, a fluorescent device driver, etc. -- it is -- it controls, and each part or the whole of a 
back light is modulated the light of or blinked. 

[055l]Therefore, the improvement of a high contrast display and an animation Japanese quince, 
etc. can be efficiently made by performing simultaneously modulated light of a back light, etc. and 
the compensation process of a display image. It is preferred to attach to the video signal 
processing circuit 106 automatically the switch SW which can be operated manually. By operating 
SW, processing in case the pictures displayed on the display panel 21 are a still picture and an 
animation is switched. 

[0552]This invention is mainly concerned with (drawing 76), and it is a block diagram of 106 
copies of video signal processing circuits. The average luminance of a screen, maximum 
luminance, and minimum luminance are extracted from the picture image data of the memory 
485a. Weighting processing is carried out with the multiplier 761, and these luminance data is 
sent to the arithmetic processing circuit 762a. The coefficient of weighting processing is 
constituted so that a user can set up automatically with image contents or ambient illuminance 
arbitrarily, these image contents - the thing according to a movie, a concert, and that genre — or a 
bright sheet, a dark scene, and a screen intensity state are meant. 

[0553]It is because it is necessary to make screen intensity high when making it change with 
ambient illuminance has the high ambient illuminance which observes the display panel 21, and 
it is preferred to make screen intensity low also from a viewpoint of power saving when ambient 
illuminance is low. Ambient illuminance is easy if photosensor detects. It is preferred to also 
detect and consider the color temperature of the surrounding light with a color sensor. 
[0554]The image data of the memory 485a is divided into matrix form at matrix form. The state of 
this data is shown in the memory 485b. Thus, maximum luminance, minimum luminance, and 
average luminance are called for for every block of each which was divided into matrix form. 
[0555]ln this specification, although the expression "luminosity" is used, this shows the level 
(size) of data, and the characteristic. It does not become luminosity only after data is processed 
and being displayed as a picture, and luminosity is not necessarily expressed for data itself on the 
memory 485. Here, in order to understand easily, or in order to give explanation easy, it is only 
called "luminosity." 

[0556]From the data (processed result) called for by the memory 485b, luminance distribution, 
the light region number which has a luminosity beyond a predetermined value, and the dark 
region number which has the darkness below a predetermined value are called for, and weighting 
processing is performed by the multiplier 761, respectively. ******** **** data is sent to the 
arithmetic processing circuit 762a. The arithmetic processing circuit 762a changes the value of 
the weighting constant M at any time by considering the data for every frame and considering the 
changing condition of picture image data, that is, the multiplier 761 from the past data - each 
coefficient M is changed. If this was only performed by the frame process when changing from the 
screen where a picture is bright to a dark screen suddenly with the following frame, it is because a 
picture will change suddenly. Therefore, the arithmetic processing circuit 762a processes, 
following the variation of image data. 

[0557]The arithmetic processing circuit 762a processes the data inputted, and asks the display 
panel 21 for a proper gamma curve, standup voltage, amplitude value, etc. The Gamba curve is 
changed with the ROM table which comprises a memory which it has inside. In consideration of 
whether the shape (dividing state of a photoluminescence field) of the back light 16 is (a) full 
screen package, (b) stripe shape, and (c) matrix form, one of (a) - (c) is chosen, and data conversion 
is carried out and it outputs so that it may be the best for the shape. This video signal is 
transmitted to the source driver 102. The source driver 102 takes the gate driver 101 and the 



driver of a back light, and a synchronization, and displays a picture. 

[05 58] (Drawing 77) is an explanatory view of the back light controller 105. Data processing is 
almost the same as that of a video signal processing circuit (drawing 76). A different point is a 
point which does not have the "dark region number" in the data for which it asks from the 
memory 485b. In addition, a different point is a point of distribution of the blinking period of 
photogens, such as a back light, flashing time, and a lighting position in the data outputted from 
the arithmetic processing circuit 762b. These data is sent to the backbght driver 104. 
[0559] (Drawing 76) It was presupposed that the data which sets and controls the display panel 21 
and the back light 16 from a video signal is formed (creation) (drawing 77). In addition, the 
photosensor 781 may detect the displaying condition of the liquid crystal display panel 21 
controlled to be shown in (drawing 78), the detected signal may be used as control data with a 
detector, and this control data may also be used. That is, the present displaying condition (there 
are problems, such as response time, in a liquid crystal) is fed back, and it changes into a better 
image display state. The photosensor 781 is stuck to the counter substrate 222, and the light 
transmittance of the liquid crystal on the electrode 783 for detection formed specially is detected. 
It is good for the electrode for detection to constitute so that the average voltage of a display 
screen may be impressed. 

[0560]Also in the self-luminescence type case of an organic electroluminescence display panel, 
FED, etc., the drive system of (drawing 76) is applicable. In this case, what is necessary is just to 
change a gamma curve again. 

[056l]The technical problem of the projection type display using the liquid crystal display panel 
21 as a light valve has an animation Japanese quince. When video is displayed as this animation 
Japanese quince, or the outline of video bleeds, it is a phenomenon which **** generates. This 
animation Japanese quince is produced in the display panel which displays gradation not only 
using a liquid crystal display panel but using the period of one frame. 

[0562]Since especially a liquid crystal display panel has the bad response of a liquid crystal, an 
animation Japanese quince is large, but in fact, even if this phenomenon makes the response of a 
liquid crystal quick, it is generated. Therefore, the measure against an animation Japanese 
quince is generated common to dot-matrix type display panels, such as the display of those other 
than CRT, for example, PDP, DMD (DLP), and EL. Therefore, the following matters, a method, 
and a device are applied to a dot-matrix type display panel. 

[0563]The above this invention mainly explained the display panel display. If these displays are 
used as a light valve, a projection type display and a viewfinder can be constituted, and if it uses 
as a monitor, a Personal Digital Assistant, a personal computer, television, etc. can be constituted. 
Henceforth, the various displays which mainly adopted the display of this invention, the display 
panel, the drive method, etc. are explained. 

[0564](Drawing 79) is a lineblock diagram of the projection type display of this invention. 
[0565]The display panel 21 uses the display panel of the invention in this application, a 
transflective type display panel, the DMD panel that TI, Inc. sells, TMA which South Korean 
Daewoo Corp. is developing, or a silicon chip Deveze liquid crystal display panel. Although here 
explains the case where it is a transmission type display panel, when a display panel is a 
reflection type, if PBS etc. are used, it can constitute in a reflection type easily. 
[0566]794 of (drawing 79) is a turnable filter. The turnable filter 794 rotates the axis of rotation 
142 as a center with the brushless DC motor 143. The turnable filter 794 is carrying out shape 
which combined the dichroic filter (a die clo KUKKU mirror / colored filter) 533 of fanning. 
[0567]As shown in (drawing 81), the dichroic filter (a light filter may be sufficient) 794 is arranged 
in around the disk 802. The dichroic filter 794R penetrates R light. The dichroic filter 794G 
penetrates G light. The dichroic filter 794B penetrates B light. 



[0568]The disk 802 changes into R, G, and B light the white light which is the incident light 18 by 
time sharing by rotating. The light changed into R, G, and B light is changed into a parallel beam 
with the field lens 795a, and enters into the display panel 21. The display panel 21 modulates 
incident light, the modulated light enters into the projector lens 797, and extended projection is 
carried out to a screen (not shown). 

[0569] As shown in (drawing 80), the disk 802 is arranged in the case 804. The case 804 forms or 
comprises a metallic material or engineering-plastic material. The motor 143 is also arranged in 
the case 804. The transmission window 803 in which the incident light 18 carries out ON outgoing 
radiation is attached to the light incidence part of the case 804. The IR cut film which cuts UV cut 
film and infrared rays which the AIR coat film (antireflection film) which prevents reflection of 
incident light is formed in the transmission window 803, and omit ultraviolet rays if needed is 
formed. The heat sink 805 which radiates heat in the heat in the case 804 is attached to some 
cases 804. A Peltier device may be sufficient as the heat sink 805. 

[0570]It fills up with 1 to 3-atmosphere hydrogen in the case 804. Since specific gravity of 
hydrogen is low, the windage loss generated when the disk 802 rotates can be decreased. A 
radiation effect is high. However, hydrogen has the danger of exploding by mixing with oxygen. 
Therefore, the sensor 801 which measures the pressure and luminosity of hydrogen is attached to 
some cases 804. 

[057l]The sensor 801 measures the pressure and/or purity of hydrogen in a case, and if the 
concentration of hydrogen, etc. become below in constant value, it will emit a signal. While 
making the telltale light of "checking hydrogen concentration" with this signal turn on, 
luminescence of the lamp 791 is stopped. 

[0572]Noise can be prevented by surrounding the circumference of the disk 801 with the case 804 
completely as much as possible. However, when it has an opening in the case 804, hydrogen 
cooling system cannot be adopted, however, with the wind of the disk 802 -- the electromagnetism 
of a sound and the motor 143 -■ the effect of the prevention of noise that a sound can be controlled 
good can fully be demonstrated. The circumference of the case 804 may be directly cooled with a 
fluid etc. 

[05 7 3] As shown in (drawing 80), the disk 802 is arranged in the case 804. The case 804 forms or 
comprises a metallic material or engineering-plastic material. The surface of the disk 802 or the 
filter 794 is good to form minute unevenness in the surface in order to reduce friction with air etc. 
It is good in it being unevenness like the surface part of a golf ball. 

[0574] When the display panel 21 is a polarization modulation method, the board which stuck the 
polarizing plate on the transmission window 803, or attached the polarizing plate to the 
transparent substrate is arranged to an optical path. Under the present circumstances, the board 
which attached the transmission window 803 or the polarizing plate is good to use the substrate 
in which sapphire glass or diamond membrane was formed. It is because these have good thermal 
conductivity. 

[0575]It is preferred to attach the microlens array 1112 to the display panel 21, as shown in 
(Drawing 111), and to attach the acid-resisting board 1111 to the surface. 

[0576]Minute unevenness (micro lens) is formed so that the microlens array 1112 may have 
periodic refractive index distribution. A micro lens can be formed also by the ion exchange 
technique which Japanese Sheet glass is manufacturing. In this case, the surface of the microlens 
array 1112 becomes planate. The thing using the La Stampa art may be used like OMRON Corp. 
or Ricoh Co., Ltd. In addition, there are a diffraction grating etc. as composition which has 
periodic refractive index distribution. There is also a method which generates a micro lens by 
impressing voltage to a polymers distribution liquid crystal. Since these can also generate the 
strength of light spatially, this can also use them. A microlens array may be formed or produced 



rolling a resin sheet or by carrying out press working of sheet metal. 

[0577]However, if formed pitch Pr of a micro lens and formed pitch Pd of the pixel of the display 
panel 21 serve as a specific relation, generating of moire will become intense. Therefore, 
constituting so that the following relations may be satisfied is important. 

[0578]When the pitch of formation of the picture element pitch of a display panel of Pd and the 
micro lens 186 is made into Pr about moire, the pitch P of the moire to generate is 1/P=n/Pd- 1/Pr 
(expression 15). 

It can express, the maximum moire pitch serves as the minimum -- Pr/Pd=2/(2n+l) (expression 
16) 

It is at the ** time, and the modulation factor of moire becomes small, so that n is large. Therefore, 
it is good to decide Pr/Pd to fill (several 10). If it is not less than 80% 120% or less of range of the 
value (it determined) calculated with (the expression 16), it is enough practically. First, what is 
necessary is just to determine n. 

[0579]It is good for reducing generating of moire further to arrange a diffusion sheet with low 
dispersion performance between the microlens array 1112 and the display panel 21. 
[0580]When making animation display good, it is good for an OCB mode or deltan to use an ultra 
high-speed large TN mode, antiferroelectric liquid crystal mode, and strong dielectric liquid 
crystal mode. When using a display panel also as a reflection type, it is good to use polymers 
distribution liquid crystal mode, ECB mode, TN liquid crystal mode, and the STN LCD mode. 
[058l]Although (drawing 65) performed the colored presentation with the one display panel 21, 
(Drawing 114) realizes a colored presentation with the three display panels 21. The polarizing 
plate 431 is stuck on the dichroic prism 1141 which combines the picture of the three display 
panels 21. The polarizing plate by the side of the light incidence of the display panel 21 consists of 
sapphire glass. Or it is stuck on the transparent substrate 1142 in which diamond membrane was 
formed. The microlens array 1112 and acid-resisting board 1111 grade which the composition of 
the display panel 21 (drawing 27 (drawing 24 (drawing 23 (drawing 22)))) etc. is adopted, and are 
shown in (Drawing 111) are attached. 

[0582]The display panel 21, the dichroic mirror, and the transparent electrode 1142 are sealed 
with the case 804 shown by a dotted line, and as (drawing 80) explained, as for the inside of the 
case 804, it fills up with hydrogen. In addition, since the point that the heat sink 805 grade is 
attached to the exterior of the case 804 is the same, explanation is omitted. 

[0583]As for the emitting lamps 1141, a UHP lamp, a METAHARA lamp, a xenon lamp, and a 
halogen lamp are adopted like (drawing 79). When the arc length of a lamp sets the effective 
opposite length of the panel 21 to m (mm) like (drawing 79), arc length E of a lamp ] L (mm) is set 
to m/50 <=L<=m/20, and f number F of the projector lens 797 is constituted so that the conditions 
of 1.5<=F<=3.0 may be satisfied. Between the lamp 791 and the display panel 21, the two 
integrator lenses 891 and prism arrays 871 which are shown in (drawing 89) are arranged. 
[0584]The light emitted from the UHP lamp 791 is separated into the trichromatic optical path of 
R-G-B light by the dichroic mirrors 533a and 533b, R light enters into the display panel 21R, G 
light enters into the display panel 21G, and B light enters into the display panel 21B, respectively. 
The display panel 21 changes the orientation of a liquid crystal corresponding to a video signal, 
respectively, and modulates light. The R-G-B light modulated in this way is compounded by the 
dichroic prism 1141, and extended projection is carried out to a screen (not shown) with the 
projection lens 797. 

[0585]The zones of the UVIR cut-off filter 1143 are 430 nm - 690 nm in the value of half the price. 
The zone of R light sets the zone of 600 nm - 690 nm, and G light to 510-570 nm. The zones of B 
light are 430 nm - 490 nm. Each display panel 21 forms an optical image as change of a scattering 
state according to each video signal. 



[0586]The circumference of the display panel 21 is surrounded with the case 804, and the inside of 
the individual body 804 is filled up with hydrogen gas. The display panel 21R in which a 
projection type display modulates red light, the display panel 21G which modulates green light, 
Three liquid crystal display panels of the display panel 2 IB which modulates blue glow are 
provided, And when it provides the dichroic prism or PBS which compounds the light which these 
display panels 21 modulated, these display panels 21, die taro IKKU prism, etc. are surrounded 
with the one individual body 804, and case 804 inside is filled up with hydrogen gas. 
[0587]A sirocco fan is arranged in the case 804, and a heat sink is arranged in the case 804 
exterior. A sirocco fan is arranged directly under the display panel 2 IB which modulates blue glow. 
This is because especially the **** side polarizing plate of the display panel which modulates blue 
glow deteriorates easily with heat. Therefore, the display panel 21B is cooled preponderantly. 
Space is opened between the polarizing plate 431 by the side of light incidence and optical 
outgoing radiation, and the display panel 21, and it constitutes so that hydrogen gas can flow 
between the polarizing plate 431 and the display panel 21. It is good for the surface of the 
polarizing plate 431 to form the antireflection film which consists of dielectric ******** Q f an 
inorganic material. 

[0588]The air from a sirocco fan cools the display panel 21, and is sprayed on a heat sink. In the 
case 804, it is good to arrange the circulating fan made to circulate through internal air. 
[0589]A heat sink is good to arrange the cooling fan which connects with the radiator arranged to 
the case 804 exterior, and cools this radiator. It is good to attach to the case 804 the hydrogen 
concentration detector 801 which detects hydrogen leakage. What the case 804 is made into the 
explosion-proof construction for is preferred. As for hydrogen gas, it is preferred to fill up 1 
atmospheres or more 5 atmospheres or less. As compared with air, the ratio of density is 1/14, and 
hydrogen can decrease the windage loss of a fan etc. Specific heat is high and an about 10 -time 
chilling effect is high. Since it is inertness, it is hard to produce degradation of the liquid crystal 
display panel 21 etc. 

[0590]it is not what is limited to this although hydrogen gas is filled up with the above example in 
the case 804 — nitrogen -- although it passes and cooling capabilities fall by other gas, such as 
RIUMU, a chilling effect can be demonstrated rather than air. Even if it is the usual air, the effect 
that adhesion of garbage in the liquid crystal display panel 21 by sealing the inside of the case 804 
can be prevented can be demonstrated. It cannot be overemphasized that it is applicable also to 
the matter (Drawing (drawing 80) 124) with which cooling by these hydrogen gas, the case 804, 
etc. are related. It may be adopted as a viewfinder. 

[059l]With the composition of (Drawing 114), especially the polarizing plate 431b by the side of 
incidence has a high rate of optical absorption, and deteriorates easily. A transparent substrate 
and 1142 are arranged in the case 1201 being shown in order to correspond to this (Drawing 120). 
As for the transparent substrate 1142, diamond membrane is formed in the surface. Or since it 
comprises a sapphire substrate, a heat transfer coefficient is high. The polarizing plate 431 is 
attached on this transparent substrate 1142. 

[0592] Diamond membrane may be formed in a sapphire substrate or the surface for the case 
1201b, and the polarizing plate 431 may be directly attached to this case 1201b. image display - 
forming the antireflection film 229 in the part through which an effective light passes " moreover 
- other than this (invalid zone) - **** - it is preferred to form a light absorption film or a light 
absorption member. Although the polarizing plate 431 is attached to the field which touches the 
cooling fluid 1203 in the (figure 120 (b)), it may not limit to this and the polarizing plate 431 may 
be attached to the field which touches the air of the case 1201b. In this case, the case 1201b is 
transmitted to the heat generated with the polarizing plate 1201b, and it is cooled with the 
cooling fluid 1203. 



[0593]As for the cooling fluid 1203, pure water, ethylene glucohol, etc. are illustrated. It is 
preferred to add sodium hydroxide etc. in cooling fluid and to make PH or less [ 10.5 or more ] into 
12.5. This is for preventing metaled corrosion. 

[0594]The heat sink 585 is attached to the periphery of the case 1201. Cooling can be efficiently 
done by spraying hydrogen or the usual air on this heat sink. Cooling of the heat sink 585 will 
generate a convection in the cooling fluid 1203 (see the dashed dotted line arrow). (Drawing 120) 
In order to make this convection good, the spacer 1202 is formed in a case. Cooling fluid is divided 
into three portions by this spacer 1202. The portion of A is a field where the cooling fluid 1203 
descends. The portion of B is a field where cooling fluid is heated and goes up. The spacer 1203 is 
arranged outside the width of the polarizing plate 431. By arranging the spacer 1202 as 
mentioned above, a good convection occurs and the polarizing plate 431 can be cooled good. 
[0595]The liquid crystal display panel 21 may be directly stuck on the case 1201. It is good in 
1201c as for the array substrate 221 or the counter substrate 222 of the liquid crystal display 
panel 21. That is, it is the composition filled up with the cooling fluid 1203 between the counter 
substrate 222 of the display panel 21, and the case 1201b. However, what is necessary is to just be 
filled up with the cooling fluid 1203 between this microlens array 1112 and the case 1201b, when 
the microlens array 1112 is attached to the display panel 21, as shown in (Drawing 111). 
[0596]As shown in (Drawing 111), when the microlens array 1112 is attached to the display panel 
21, on these specifications, it is considered as the display panel 21 by making these into one. That 
is, the display panel 21 is not what means only the light modulation layer 226 ****(ed) by the 
counter substrate 222 and the array substrate 221, Even if it is the composition that the 
microlens array 1112, the acid-resisting board 1111, and the scanning substrate 21b as shown in 
(drawing 39) were added etc., it is called the display panel 21 including these. That is, it is a 
meaning of a display device. 

[0597]That with which the back light 16 and the display panel 21 were united still (drawing 95) 
like may also mean the display panel 21. It cannot be overemphasized that what attached the 
add-on [ like ] of even if it is only calling it the light emitting device (Drawing 123) about the light 
emitting devices 11/141 similarly is meant. As provided two or more light emitting devices 141 as 
shown in (Drawing 122), and shown in (Drawing 118), also when it is constituted by array form, it 
is a light emitting device. 

[05 98] Although the above example explained the projection type display as an example, it cannot 
be overemphasized that it does not limit to this and application deployment can be carried out at 
a viewfinder, a head mount display, an accepting-reality monitor, etc. 

[0599]Hereafter, the viewfinder of this invention is explained. On these specifications, the image 
display device (optical modulation means) which are not light sources (light generating means), 
such as a light emitting device, and self- luminescence types, such as a liquid crystal display panel, 
at least is provided, and both call a viewfinder what was been [ what / it ] united and constituted. 
[0600]The camera and electronic "still" camera which record an image on disks other than the 
camera using videotape, such as FD, MO, and MD, with a video camera, a digital camera, and the 
electronic camera recorded on solid-state memory also correspond. 

[0601] (Drawing 82) is a sectional view for explanation of the viewfinder of this invention. The 
viewfinder of (drawing 82) uses the display panel 21 of this invention. It is preferred to use 
especially PD liquid crystal display panel. The convex lens 795 is arranged in the emission face of 
the display panel 21. 

[0602]The convex lens 795 also has a function which condenses the light modulated by the liquid 
crystal layer 226. Therefore, to the effective diameter of the display panel 21, the effective 
diameter of the magnifying lens 824 is small, and ends, therefore - the magnifying lens 824 can 
be made small - a viewfinder - lowcost-izing - and a weight saving can be carried out. 



[0603]The display panel 21 may use the display panel of a polarization method like a TN liquid 
crystal display panel. 

[0604]The magnifying lens 824 is attached to the eyepiece ring 823. By adjusting the position of 
the eyepiece ring 823, focus adjustment can be performed in accordance with the diopter scale of 
an observer's eye 826. In order for an observer to make the eye 826 close to the eyepiece covering 
(eye cap) 825 and to see a display image, a technical problem is not generated even if the 
directivity of the light from the back light 16 is narrow. 

[0605]The transparent block 716 is a concave mirror centering on the focus 0, as shown in 
(drawing 84), and it is changed into a parallel beam by reflecting the light emitted from the focus 
0 in the reflector c. However, if what this invention uses is not limited to a perfect parabolic 
mirror and the light as which an ellipsoidal mirror etc. may be sufficient and which is got blocked 
and emitted from a light source is changed into an abbreviated parallel beam, it is [ anything ] 
good. In this invention, the slash part in (drawing 84) is used as the transparent block 821. A light 
emitting device may not be limited to the point light source, and a linear light source may be 
sufficient as it like a thin fluorescent tube, for example. In this case, a two-dimensional 
paraboloid may be sufficient as a paraboloid. 

[0606]A use portion is a slash part when the light emitting device 11 is the point light source, as 
shown in (drawing 82). Films, such as aluminum, are vapor- deposited to this using section, and 
the reflector 831 (refer to drawing 83) is formed in a rear face at it. What used a dielectric mirror 
or the diffraction effect besides the metallic material of aluminum and Ag may be sufficient as a 
reflector. The reflector 831 may be formed and attached to other members. 

[0607]The light emitted from the white LED 11 enters into the transparent block 821. The light 
which entered is changed into a narrow directive light, enters into the display panel 21, and it is 
condensed with the field lens 795 and it enters into the magnifying lens 821. The field lens 795 is 
formed with polycarbonate resin, ZEONEX resin, an acrylic resin, polystyrene resin, etc. The 
transparent block 821 is also formed with the same material. The transparent block 821 is 
especially formed by polycarbonate. Wavelength dispersion of polycarbonate is large. However, if 
it uses for an illumination system, the influence of a color gap will completely be satisfactory. 
Therefore, it should form with the polycarbonate resin which can employ efficiently the 
characteristic that a refractive index is high. Since the refractive index is high, curvature of a 
paraboloid can be made loose and a miniaturization becomes possible. Of course, it may form with 
the glass which consists of organicity or inorganic matter. What was filled up with gel or a fluid in 
the lens-like (it has concave shape) case may be used. The shape of a bowl of the concave surface 
which processed a part of paraboloid may have (some usual concave mirrors instead of a 
transparent member are used). 

[0608]When the reflector 831 is formed with metal thin films, such as aluminum, in order to 
prevent oxidation, the coat of the surface is carried out with UV resin etc., or it coats with Si02, 
magnesium fluoride, etc. 

[0609]The reflector 831 is formed with a metal thin film, and also it may stick a reflective sheet 
and a metal plate. Or a paste etc. may be applied and formed. A reflection film may be formed in 
another transparent block etc., and said reflection film may be attached to the transparent block 
821. It is good also considering an optical interference film as the reflector 831. This invention 
arranges the light emitting device 11 into the portion of 0, as shown in (drawing 84), and it 
illuminates this as a center. 

[0610]The light emitting device can use the existing directive thing. That is, it is because the 
illumination range C is narrow. Therefore, efficiency for bght utilization is good. It is because 
light can be illuminated from efficiency to a narrow illuminated face product. 
[06 11] LED with a small (white) light-emitting part is the optimal in this meaning. The locating 



position of a light emitting device is shifted from the focus O to order. The size of the emission 
area of a light emitting device only changes seemingly. An emission area will become large if it is 
made longer than a focal distance. If it is made shorter than a focal distance, an illuminated face 
product will usually become small. 

[0612]As shown in (drawing 85), in this invention, the center section (B, B') of the parabolic 
mirror is not used. That is, the portion which carried out eccentricity like a parabola is used. 
Therefore, the light emitted from the light emitting device 11 uses the thing of the range of 18 A 
from 18B. 

[0613]From the above thing, the undersurface position of a light emitting device is not further 
used as a transit area of the illumination light using a half portion from the center line of a 
parabolic mirror. 

[0614] When it is considered as diagonal length [ of the effective display area of the display panel 
21 ] m (mm), and (refer to [ by which the observer who the pixel etc. are formed and sees the 
picture of a viewfinder is seen by the picture ] the field (drawing 83) (drawing 86)) and is 
considered as the focal distance f (mm) of a parabolic mirror (refer to drawing 85), it is made to 
satisfy the following relations. 
[0615] 

m / 2 (mm) <=f (mm) <=3/2, andm (mm) (expression 17) 

If f (mm) is briefer than m/2 (mm), the curvature of a paraboloid will become small and the 
formation angle of the reflector 831 will become large. Therefore, ****** of a back light becomes 
long and is not preferred. If the angle of the reflector 831 is tight, the technical problem that it 
becomes easy to generate luminance difference in the upper and lower sides or right and left of 
the viewing area of the display panel 21 will also be generated. 

[0616]On the other hand, if f (mm) is longer than 3/2, andm (mm), the curvature of a paraboloid 
will become large and the locating position of a light emitting device (light-emitting part) will also 
become high. Therefore, ****** of a back light will become long like the point. 
[0617]When white LED is a chip type, the diameter of a luminous region is 1 (mm) grade. When a 
paraboloid is large, or when the diagonal length of the effective display area of a display panel is 
long, in the diagonal length of the diameter 1 (mm), it may be small. That is, the directivity of the 
light which enters into the display panel 21 becomes narrow too much. Although based also on the 
field angle design of the magnifying lens 824, if the luminous region of the light emitting device 11 
is small, and the position of an eye is released off the eyepiece covering 825 for a while, a display 
image will disappear. In this case, as shown in (drawing 82), it is good for the optical outgoing 
radiation side to arrange the diffusion board 22a etc. What is necessary is to arrange a diffusion 
board to the outgoing radiation side of the light emitting device 11, and just to enlarge the 
emission area on appearance. 

[0618]The white LED 11 performs a constant current drive. The light-emitting- luminance change 
by temperature dependence becomes small by performing a constant current drive. LED 11 can 
reduce power consumption, making light emitting luminance high by performing a pulse drive. 
Setting the duty ratio of a pulse to 1 / 2 - 1/4, a cycle shall be not less than 50 Hz. A flicker occurs 
that a cycle is low 30 Hz. 

[06 19] As for the diagonal length d (mm) of the luminous region of LED 11, when diagonal length 
(diagonal length of a field effective in the image display which an observer looks at) of the 
effective display area of the display panel 21 is set to m (mm), it is preferred to satisfy the 
following relations. 
[0620] 

(m/15) <=d<= (m/2) (expression 18) 

It is preferred to satisfy the following relations still more preferably. 



[0621] 

(m/3) <=d<= (m/10) (expression 19) 

If d is too small, the display image which the directivity of the light which illuminates the display 
panel 21 becomes narrow too much, and an observer looks at will become dark too much. On the 
other hand, if d is too large, the directivity of the light which illuminates the display panel 21 will 
become large too much, and contrast will fall [ a display image ]. As for diagonal length or a 
diameter, when the diagonal length of the effective display area of the display panel 21 is 0.5 
(inch) (about 13 (mm)) as an example, 2-3 (mm) are [ the luminous region of LED ] proper. By 
arranging, or it sticks a diffusion sheet on the light emitting surface of a LED tip, the size of a 
luminous region can realize the size which suited the target easily. The light emitting device 11 is 
attached to the flexible substrate 833. 

[0622]An abbreviated parallel beam may be a beam of light which spreads even if it is a beam of 
light which means it as a directive narrow light, does not mean a perfect parallel beam, and is 
narrowed down to an optic axis. That is, it uses in the meaning of the light which is not a diffusion 
light source like the surface light source. 

[0623] applying with a natural thing comes out of the above thing also to the display of other this 
inventions - coming - ** 

[0624]In order to absorb the lights scattered by the liquid crystal layer 226, or in order to control 
the halation light in a lens side, it is preferred to make the inner surface of the body 822 into 
black or a dark color. It is for absorbing tbe scattered light with the body 822. It is effective to 
apply the charge of black-colored to the invalid zone (area part which a light effective in image 
display does not pass) of the display panel 21. 

[0625]The liquid crystal layer 226 is based on the strength of the voltage impressed to the picture 
element electrode 230, and makes incident light scatter about or penetrate. A transmitted light 
passes the magnifying lens 824 and reaches an observer's eye 826. 

[0626] Since the eyepiece covering (eye cap) 824 grade is fixed, the range which an observer sees in 
a viewfinder is a very narrow range. Therefore, even if it illuminates the display panel 21 with a 
narrow directional light, sufficient angle of visibility (visual field range) is realizable. Therefore, 
the power consumption of the light source 11 is substantially reducible, in the viewfinder using 
the display panel 21 of 0.5 (inch) as an example - a surface light source method - the power 
consumption of a light source - 0.3-0.35 (W) " although it was required, in the viewfinder of this 
invention, the luminosity of the same display image was able to be realized 0.02-0.04 (W). 
[0627]An observer fixes the eye 826 with the eyepiece covering (eye cap) 825, and sees a display 
image. Adjustment of a hint is performed by moving the eyepiece ring 823. The light source 11 
may not be limited to one and may be plural. 

[0628]It is preferred between the display panel 21 and the transparent block 821 to carry out 
optical coupling with the transparent resin 126. In order to prevent the light leakage from the 
periphery of the display panel 21, it is preferred to arrange the shielding body (gobo) 832 of ring 
shape. The gobo 832 may carry out immediate printing printing at the transparent block 821. By 
arranging the gobo 824, the alignment of the transparent block 821 and the display panel 21 
becomes easy. 

[0629] (Drawing 82) was an example which uses the transmission type display panel 21. (Drawing 
87) is an example of the viewfinder which used reflection type display panel or transflective 
display panel 21 as a light valve. 

[0630]What is shown in (drawing 84) is used as a back light. Therefore, when the light emitted 
from the light emitting device 11 enters into PBS871 (lights 18b and 18a) and it drives with the 
field sequential system changed into the abbreviated parallel beam, it uses LED of three colors of 
R, G, and B as the light emitting device 11. What is necessary is to synchronize these with the 



video signal impressed to the display panel 21, and just to blink them. However, even if LED of R, 
G, and B is clustered and it arranges, it cannot arrange in the same position thoroughly. When 
there was a position gap and it sees from the magnifying lens 824, photogen 11 position has come 
to shift, and an irregular color occurs in a display image. In order to control this, the diffusion 
board has been arranged to the optical outgoing radiation side of LED of R, G, and B, and he 
enlarges a photogen image and is trying to arrange the light emitting device of R, G, and B in the 
same position seemingly in this invention. 

[063l]As for the light emitted from the transparent block 821, the S polarization 18a is reflected 
in respect of [ 872 ] the light separating of PBS871. The P polarization 18b is penetrated. What is 
necessary is just to form the light absorption film 878 like (drawing 87), in order to prevent the 
halation by this transmitted light 18b. As for the light absorption film 878, in order to prevent the 
light which carries out scattered reflection within PBS871, it is preferred to form or arrange to an 
invalid zone (field which a light effective in image display does not penetrate). 
[0632]The display panel 21 modulates the incident light 18a, and changes S polarization into P 
polarization according to the abnormal-conditions rate. The changed light 18c penetrates the light 
separating side 872, and enters into the magnifying lens 824. 

[0633]The magnifying lens 824 may be constituted combining two or more lenses like (drawing 
87). When the display panel 21 is semi transmission specification, not using the light emitting 
device 11, ** can also display a picture by arranging the back light 16b, as shown in (drawing 87). 
A bright display is realizable by making the light emitting device 11 and the back light 16b turn 
on simultaneously. 

[0634] When the display panel 21 is a PD liquid crystal display panel, the composition illuminated 
from the oblique direction of the display panel 21 as shown in (drawing 88) may be used. Incident 
light is scattered, it becomes irregular and the PD liquid crystal display panel 21 generates the 
scattered fight 18b. It is because a picture is displayed when a part of this scattered light 18b 
enters into the magnifying lens 824. 

[0635] (Drawing 89) is the composition of providing the polarized light converting prism 871. The 
fight emitted from the fight emitting device 11 enters into the integrator lens (the 1st lens 891a, 
the 2nd lens 891b) in which two or more lenses have been arranged in the shape of two 
dimensions. The polarized fight converting prism 871 is arranged at the integrator lens's 891 
outgoing radiation side. The polarized light converting prism 871 combines two or more minute 
prism which consists of the mirror 892 and the lambda/2 board 893. By using this prism element 
871, S polarization can be changed into P polarization and P polarization can be emitted with P 
polarization. 

[0636]Not using a transparent block, (drawing 90) forms an abbreviated parallel beam with the 
light emitting device 11 and the lens 795a, and is entered in PBS871. The concave mirror 792 is 
used auxiliary. 

[0637] (Drawing 90 (b)) indicates physical relationship with 11 copies of light emitting devices to 
be the lens 795a. 11W of 11R, 11G, 11B, and white luminescence is arranged as a light emitting 
device, and the diffusion board 22 is arranged in this light emitting surface. Instead of the 
diffusion board 22, the mold of the light emitting devices 11R, 11G, 11B, and 11W may be carried 
out by the existing light diffusibility resin. 

[0638]the drive of the display panel 21 -- the field - when sequential, the fight emitting device of 
11R, 11G, and 11B is made to turn on by turns When the display panel 21 has light filters, such as 
a resin light filter and a holography light filter, Make only 11W turn on, make three, 11R, 11G, 
and 11B, turn on simultaneously, or four light emitting devices, 11W, 11R, 11G, and 11B, are made 
to turn on, and the display panel 21 is irradiated with white fight. Under the present 
circumstances, the light emitting device of 11R, 11G, and 11B is controlled independently, and it 



enables it to take the color balance of white light. 

[0639]in addition - etc. (drawing 90) etc. - it may set and the display panel 21b may be arranged 
in a position at A. High definition images can be displayed by arranging the display panels 2 1 and 
21b. Efficiency for light utilization can also be raised. The image for three dimentional displays 
may be displayed on the display panels 21 and 21b. the display panel 21 - two colors of R and B - 
the field - it is sequential, and it displays and is good also considering the display panel 21b as a 
display of G. That is, the picture of two colors may be displayed on one display panel, and the one 
remaining colors may be displayed on the display panel of another side. The matter about these 
composition is the same also about (drawing 87). That is, what is necessary is just to arrange the 
display panel 21b in the part of B of (drawing 87). 

[0640]The shape of the reflector 15 of the transparent block 821 changes with focal positions O, as 
shown in (Drawing 140). That is, it changes with focal distances f. As shown in the (figure 140 (a)), 
in the curvature of the reflector 831, f becomes loose when long, and thickness t of the transparent 
block 821 becomes thin. That is, the lighting system (back light) 16 can be formed small thinly. 
[0641] Therefore, enlarging the focal distance f links with the miniaturization of a viewfinder 
directly, and it is preferred. However, if it constitutes as shown in the (figure 140 (a)), it is shaded 
with the display panel 21 (a dotted line shows), and the light 18a emitted from the light source 11 
cannot make it enter into the reflector 831. After reflecting the light from the light source 11 once 
in the reflector 831a and then carrying out total internal reflection on the surface A of the 
transparent block 821 as shown in the (figure 140 (b)) in order to cope with this technical problem, 
the composition in which it is made to reflect in the reflector 831b, and the display panel 21 is 
entered can be considered. 

[0642] However, with the composition of the (figure 140 (b)), the degree theta of incidence angle of 
light reflected on the surface A will turn into an angle below all the critical angles. Therefore, it 
will not reflect, but will attach and escape from the light which entered into the range of A. 
Therefore, a part of viewing area of the display panel 21 cannot be illuminated. 
[0643]The (figure 141 (a)) is the composition of having performed this measure. The transparent 
block 821 consists of the transparent blocks 821a and 821b. The transparent block 821b is made 
into the shape of a wedge. The transparent blocks 821a and 821b are made to hold by the 
attaching part 1411 in a periphery. 

[0644]The size of the air gap 1351 satisfies the same relation as (Drawing 135). It explains with 
the constitution method (Drawing 138) of the air gap 1351, etc. Formation angle theta2 (DEG.) of 
the transparent block 821b satisfies 2 degree <=theta2<=20 degree conditions. It is preferred to 
satisfy 3 degree <=theta2<=10 degree conditions still more preferably. 

[0645]By constituting, as shown in the (figure 141 (a)), it is reflected in the reflector 831a and 
total internal reflection of the light 18a emitted from the light source 11 is carried out by an 
interface with the air gap 1351. Under the present circumstances, as for the degree of angle of 
reflection of the light 18b, theta3 fully becomes more than the degree of total reflection angle 
(critical angle) by the wedge-like transparent block 821b. Therefore, all the lights 18b are 
reflected, and it enters into the reflection film 831b, and becomes 18 d of catoptric fight, and the 
display panel 21 is illuminated (not shown [ the display panel 21 ]). (Drawing 82) Reference 
(drawing 83). 

[0646] 18 d of catoptric light goes the inside of the transparent block 821a and 821b straight on. If 
there is no transparent block 821b, it will be greatly refracted with the Snell's law. That 18 d of 
lights go straight on as mentioned above is the effect used combining the transparent blocks 821a 
and 821b. In the viewing area of the display panel 21, since it is uniform, the air gap 1351 does 
not affect image display. The slant face of the transparent block 821b is good also as a curved 
surface or a surface of a sphere, as shown in the (figure 141 (b)). 



[0647]The light source 11 is in a seemingly high position (when not bending an optical path), and 
when the distance (focal distance) to the reflection film 831 is the light source 11 beyond a 
predetermined value, as it is shown in (Drawing 144), the wedge-like transparent block 821b may 
be made into an opposite direction as compared with the (figure 141 (a)). Angle theta2 is the same 
as that of (Drawing 141). 

[0648]ln (Drawing 144), it is reflected in the reflector 831a omitted aslant, and the light 18a 
emitted from the light source 11 is reflected according to an interface with an air gap. Under the 
present circumstances, the degree of angle of reflection of the light 18b fully turns into more than 
the degree of total reflection angle (critical angle), when theta3 is having the wedge-like 
transparent block 821b arranged. Therefore, all the lights 18b are reflected, and it enters into the 
reflection film 831b, and becomes 831 d of catoptric light, and the display panel 21 is illuminated. 
[0649] 18 d of catoptric light goes the inside of the transparent block 821a and 821b straight on 
like (Drawing 141). 18 d of lights which penetrated the display panel 21 turn into the converged 
beam 18e by the condenser 795. Therefore, the lens diameter of the magnifying lens 824 of a 
viewfinder can be made small. 

[0650]It is preferred to carry out optical coupling also of between the lens 795 and the display 
panel 21 by transparent resin, a transparent liquid, transparent gel, etc. 

[065l]What is necessary is just to constitute, as shown in (Drawing 146) when the display panel 
21 is a reflective type (or semi transmission specification). The transparent blocks 821a and 821b 
are used. As for theta4 (DEG.), it is preferred to consider it as 40 degree <=theta4<=55 degree. 
[0652]In (Drawing 146), the light 18a emitted from the light source 11 is changed into the light of 
an abbreviated parallel beam with the lens 795b, and enters into the transparent block 821a. It is 
reflected by an interface with the air gap 1351, and the light 18a which entered turns into the 
catoptric light 181b, and enters into the display panel 21. The light 181c modulated with the 
display panel 21 goes the inside of the transparent block 821a and 821b straight on. The light 18c 
which penetrated the transparent block 821b turns into a converged beam by the condenser 795 
like (Drawing 144), and enters into the magnifying lens 824. 

[06 5 3] Optical coupling of between the lens 795b and the transparent block 821b may be carried 
out by transparent resin, a transparent liquid, transparent gel, etc. The transparent block 821b 
and the lens 795 may be formed as one. When the display panel 21 is semi transmission 
specification, as shown in (Drawing 146), the back light 16 may be arranged at the rear face of the 
display panel 21. 

[0654]As shown in the (figure 141 (b)), the transparent block 821a may be formed circularly, may 
be formed in sphere form, or may be formed in an aspheric surface and a polygon. The 
transparent block 821a is formed or constituted so that the air gap 1351 may become fixed in 
accordance with the shape of the transparent block 821b. However, in order to give a lens effect to 
the transparent block 821b etc., the air gap 1351 may be changed by the center section and 
periphery of the display panel 21. It sets, and the reflector 831a may be made into a curved 
surface, and may give a lens function (Drawing 141 Drawing 142 Drawing 144). 
[0655]The refractive index of the transparent blocks 821a and 821b may use that from which a 
refractive index differs in consideration of a chromatic aberration. The transparent block 821 may 
be made to color. It cannot be overemphasized that the composition of other composition (drawing 
83 (drawing 82)) is applied. 

[0656]It cannot be overemphasized that the reflector 831 of the transparent block 821 may not be 
limited to a three-dimensional paraboloid, and it may be an ellipsoid, or they may be two 
dimensions-like, either. Minute unevenness may be formed in the light emitting surface of the 
transparent block 821, and directivity may be expanded. It is preferred to form a light absorption 
film in the field through which a light effective in image display does not pass. 



[0657]As shown in (Drawing 142), I hope that there is no transparent block 821b. The liquid 
crystal display panel 21 is arranged to the light emitting surface of the transparent block 821a. 
Depending on the locating position of the liquid crystal display panel 21, 18 d of lights will enter 
into the liquid crystal display panel 21 aslant. When the liquid crystal display panel 21 is a 
normally white mode, the degree of incidence angle of the orientation direction of a liquid crystal 
element and 18 d of lights is in agreement, and contrast is raised. 

[0658]In addition (drawing 83 (drawing 82)), also in composition, as shown in (Drawing 143), the 
transparent block 821 may be aslant arranged to the liquid crystal display panel 21. It may be 
made to enter into an oblique direction, as shown in the liquid crystal display panel 21 at 
(Drawing 142). As the reflection film 15 of (Drawing 143) shows, the reflection film 15 may be 
arranged or formed in the surface of the transparent block 821, and it may constitute so that it 
can reflect, even if the incident light 18b is below a critical angle. It cannot be overemphasized 
that it is preferred to constitute from LED of R, G, and B, etc. and to make it correspond to a field 
sequential display as (drawing 90) explained the light emitting device 11. 

[0659]As shown in (Drawing 145), the convex lens 795 may be arranged to the transparent block 
821b at the outgoing radiation side. The lens 795 and a transparent block may be made into one, 
and a molding process may be carried out. Similarly, in a reflection type etc., the display panel 21 
may arrange the convex lens 795 to the outgoing radiation side of the transparent block 821b, as 
shown in (Drawing 147). The transparent block 821b and the convex lens 795 may be unified and 
formed. 

[0660] (Drawing 148) shows the method which condenses the light 18c which carried out regular 
reflection with the reflector 230 of the display panel 21 with the magnifying lens 824. In the case 
of the PD display panel 21, it becomes NB mode display. Since the catoptric light 18c advances to 
the slanting method, the angle of theta5 is given to an emission face for the transparent block 
821b, and the direction of the emitted light from the transparent block 821b is bent (l8d). A 
colored filter (not shown) may be arranged in the light incidence face of the lens 795, and lens 795 
self may be colored. It is preferred to form the light absorption film 146 in an invalid zone. 
[066 1] (Drawing 149) shows the composition of entering light in reflection type display panel 21 
grade by the one transparent block 821. Total internal reflection of the light emitted from the 
light emitting device 11 is carried out by A of the transparent block 821, and it enters into the 
liquid crystal display panel 21. The liquid crystal display panel 21 is a PD liquid crystal display 
panel, and is NW mode display. Therefore, the scattered light enters into the lens 795 and a 
picture is displayed. If constituted as mentioned above (drawing 88) does not need to illuminate 
the display panel 21 from the slanting upper part like. Therefore, a viewfinder can be constituted 
compactly. As for theta (DBG.), it is preferred to constitute so that it may be set to 40<=theta<=55. 
Since other matters are the same as the contents explained so far, explanation is omitted. The 
same may be said of Drawing 150 Drawing 151 Drawing 152 This. 

[0662]As for (Drawing 150), as the display panel 21 which is the composition which illuminates 
the display panel 21 using two or more transparent blocks 821, it is preferred to adopt PD liquid 
crystal display panel. It is made for angle theta6 (DEG.) of the chief ray which enters into the 
display panel 21 to be set to 30 <=theta6<=75, and is made to satisfy the relation of 40 
<=theta6<=60 preferably. As shown in the (figure 151 (a)), the number of the transparent blocks 
821 may be four. The viewing angle of the display panel 21 becomes large, so that more than 
increases in the transparent block 821, and a display image also becomes bright. If it constitutes 
as application of (Drawing 124) as shown in the (figure 151 (b)\ a reflection type viewfinder can 
be constituted. 

[0663]Composition of the display panel 21 is made to be the same as that of (Drawing 124). Color 
separation of the light emitted from the lamp 11 is carried out with the dichroic mirror 533, and 



the three -primary colors light by which color separation was carried out enters into the display 
panel 21 at an angle of a chief ray different, respectively (Drawing 152). By constituting in this 
way a light filter is not formed but ** can also realize a colored presentation with the display 
panel 21 of one sheet. 

[0664]In the composition of the viewfinder of this invention, if the magnifying lens 824 is removed, 
it cannot be overemphasized that it is applicable also as a direct viewing type display. That is, the 
composition of the viewfinder of this invention is not limited to a viewfinder, and may be used also 
as a common display. It is applicable also to the projection type display of the same thing 
(Drawing (drawing 79) 114) etc. The projector lens 797 is removed, and if it constitutes so that the 
accepting- reality observation of the display image of the display panel 21 can be carried out, it 
will become a viewfinder and will also become a display of a direct viewing type. 
[0665](Drawing 91) is the composition of having considered the display panel of this invention, etc. 
as the monitor, and having used them for the video camera body 912. (Drawing 92) is a partial 
sectional view of (drawing 91). As shown in (drawing 92), the display panel is attached to the 
covering 915a, and the parabolic mirror 921 is attached to the covering 915b. The coverings 915b 
and 915a can be piled up, and after piling up, they are constituted so that it can store to the insert 
portion 913 of the camera body 912. 

[0666]The parabolic mirror 921 comprises a reflection type Fresnel lens. When curvature is loose, 
of course, it is not necessary to consider it as the shape of a Fresnel lens. By rotating the fulcrums 
914a and 914b, the angle of the parabolic mirror 921 and the display panel 21 is constituted so 
that an observer can adjust to a legible angle. 

[0667]The taking lens 911 and the viewfinder are attached to the video camera body 912. The 
picture change over switch 935 and the monitor line 936 attach, or are arranged. These are 
explained later. 

[06 6 8] Arrangement of the light emitting device 11, the parabolic mirror 921, and the display 
panel 21 has become like (drawing 94). That is, the light emitting device 11 is arranged in the 
focus of the parabolic mirror 921, or its zero neighborhood. The light 18a emitted from the light 
emitting device 11 is changed into the abbreviated parallel beam 18b with the parabolic mirror 
921. The display panel 21 is illuminated with this changed light 18b. An observer performs 
positioning of the coverings 915a and 915b so that a display image may become the most legible, 
in addition - etc. (drawing 90) etc. - **** - although explained, the light emitting device 11 is not 
limited white. It cannot be overemphasized that three colors of the three primary colors of R, G, 
and B or cyanogen (C), yellow (Y), and magenta (M) may be sufficient in a field sequential drive. 
[0669]Polishing work or the thing which carried out press working of sheet metal may be 
sufficient as reflection type Fresnel lens 921 in a metal plate besides what vapor-deposited the 
total-layers film at the surface or the rear face of the Fresnel lens. 

[0670]If it has composition of (drawing 92), a parallel beam is created easily and the display panel 
21 can be illuminated by this parallel beam 18b. The light emitted from the white LED 11 is 
changed into an abbreviated parallel beam (only a still more perfect parallel beam is not meant) 
with a concave mirror. It illuminates from the oblique direction of the display panel 21 using the 
light changed into the parallel beam. A diffusion sheet is arranged in an optical path to prevent 
generating of the moire by a Fresnel lens if needed. 

[067l]The light emitting device 11 is arranged in the focal position O of the parabolic mirror. A 
three-dimensional thing or two-dimensional thing may be sufficient as a Fresnel lens. When the 
light emitting device 11 is the point right source, a three-dimensional thing (concentric circle 
shape) is adopted. Like a fluorescent tube, the light emitting device 11 uses that in which 
unevenness was formed in the shape of two dimensions, when cylindrical. The light 18a emitted 
from the light emitting device 11 is changed into the parallel beam 18b with the parabolic mirror 



921. The changed light 18b enters into the display panel 21 at the angle theta. This angle theta is 
a problem of a design and is carried out as [ be / to an observer / the catoptric light 18c / the most 
legible ] (or reaching and twisting to an observer's eyes most like). 

[0672]An observer makes a lid move with the fulcrum 914, and adjusts a display image to a 
legible position most. In the example of (drawing 92), since it has the two fulcrums 914a and 914b, 
the direction of the illumination light, etc. can be adjusted easily. 

[0673] When not using the display panel 21, set the covering 915 by the front face of the display 
panel 21, and shut it, and the fulcrum 914a is made to move, and it stores to the storage shown in 
(drawing 92). Therefore, eompactability is realized. When it can illuminate enough, the concave 
mirror 921 may be reset to a mere mirror. The color temperature of the illumination light of a 
display panel can be set as the optimal temperature by the concave mirror or a mirror by 
arranging or forming the colored filter etc. in the concave mirror 921 or the mirror. 
[0674]For adjusting, a device is required so that the contrast of the display image of a display 
image may be looked the best. It is because the angle which looks good changes with contents of 
the image where graphic display is carried out to a display image. For example, on the screen of a 
blackish scene, the angle of the display panel 21 will be inevitably adjusted focusing on black, and 
the angle of the display panel 21 will be adjusted focusing on a white display on the screen of a 
whitish scene. However, when an image is a video image (animation), since a scene changes 
rapidly, it cannot be adjusted very much the optimal. 

[0675]This invention forms the monitor line 936 in order to solve this technical problem. (Drawing 
91) is one example which formed the monitor line 936a of a black display, and the monitor line 
936b of the white display. However, certainly both monitor lines 936a and 936b accept necessity 
rather than are required, and only one side is. 

[0676]The monitor line 936a shows the black display of an image. The monitor line 936b shows 
the white display of an image. As shown in drawing 81, an observer adjusts covering 915 grade 
and adjusts the angle which looks at a display screen so that a black display and white display of 
the monitor line 936 may be best. 

[0677]The monitor line 936 shows the light modulation state of the liquid crystal layer 226. That 
is, the monitor line 936 is formed in the part where it filled up with the periphery and liquid 
crystal of the display panel 21. 

[0678]The monitor electrode is formed in the monitor line 936a of a black display, and the volts 
alternating current is continuously impressed to the liquid crystal layer between the 
counterelectrode 225 and a monitor electrode. This volts alternating current is voltage which 
serves as a black display of a picture most. An electrode is not formed in the portion of the liquid 
crystal layer 226 of the monitor line 936b of a white display, but it is always a scattering state 
(white display). 

[0679]An observer adjusts the angle of a display screen, adjusting so that a white display and a 
black display may become the best, looking at this A section (monitor line 936a) and the B section 
(monitor line 936b). Therefore, a display screen cannot be seen, but easily [ ** ], angle adjustment 
can be performed to best so that it may become the display contrast of a display image. 
[0680]There is nothing that is limited to this, although the monitor line 936 presupposed that it 
constitutes using the liquid crystal layer 226. For example, what has formed or arranged 
reflection films (light reflector etc.) at the rear face of a transparent substrate may be used for the 
monitor 936a. That is, the liquid crystal layer 226 transparent in false is produced. This will show 
a black display. 

[0681] What has formed or arranged reflection films (light reflector etc.) at the rear face of a 
diffusion board (diffusion sheet) may be used for the monitor 936b. The scattering characteristic 
of a diffusion board is made equivalent to the characteristic of the liquid crystal layer 226. This 



will show a white display. Alight reflector or a diffusion board (sheet) can also only be substituted. 
[0682]The monitor line 936 can be constituted by forming or arranging the above things made to 
approximate with the liquid crystal layer 226 in false. 

[0683]The monitor line 936 may manufacture and use the panel only for a monitor line separately 
from an indicator. At least one side is formed in the panel only for a monitor line among the black 
display 936a and the white display 936b. It attaches, or it builds these exclusive use panels into a 
graphic display device. 

[0684]When the display panel 21 is a transmission type display panel, it cannot be 
overemphasized that what is necessary is just to use what produced the liquid crystal layer of this 
display panel or the false panel. The monitor line 936 is not limited to the thing of dot form or a 
small area, and it may form or produce the monitor line 936 to frame shape, and it may arrange it, 
for example so that the periphery of a viewing area may be surrounded. 

[0685]The monitor line 936 is not what is limited to this although the case where the display 
panel 21 was a PD display panel was mainly explained, the case (the STN LCD display panel and 
an ECB display panel.) of other display panels It is applicable to a DAP display panel, a TN liquid 
crystal display panel, a strong dielectric liquid crystal display panel, the DSM (dynamic 
scattering mode) panel, a perpendicular orientation (VA) mode display panel, an IPS mode display 
panel, a guest host display panel, etc. These matters are applicable also to an EL display panel, a 
LED display panel, a plasma addressing display panel, a FED display panel, and a PDP display 
panel. 

[0686]For example, in a TN liquid crystal display panel, the liquid crystal layer for a monitor is 
actually formed for at least one display monitor 936 among black displays with a white display, or 
the display monitor part 936 equivalent to a liquid crystal layer in false is formed. It is also the 
same as when [ also when a reflector is a mirror plane ] minute unevenness is formed. 
[0687]The display panel 21 is not limited to the graphic display device using a reflection type 
display panel, and the technical idea which arranges the monitor line 936 can be applied also to 
the graphic display device using a transmission type display panel. It is because it is same in case 
of a transmission type if a display panel is a reflection type with the concept of monitoring a 
monochrome displaying condition. 

[0688]The technical idea of this monitor line 936 not only in the display which carries out direct 
observation of the display image of a display panel, It cannot be overemphasized that it is 
applicable also to graphic display devices, such as a viewfinder, a projection type display 
(projector), a monitor of a cellular phone, a Personal Digital Assistant, and a head mount display, 
an image display device, a character display device, and a segment display. 

[0689]The above explanation is a time of a display panel being a normally white mode, and what 
is necessary is just to make it into this reverse in normally black mode. 

[0690]The turbo switch 934 to which the change over switch (turbo switch) 935 is attached 
switches a normally black mode display (NB display) and a normally white mode display (NW 
display) to the main part 912. This becomes effective especially, when using a reflection type 
polymers distribution liquid crystal display panel as the display panel 21. 

[069l]In the case of the outdoor daylight of the usual luminosity, a picture is displayed in NW 
mode. NW mode can realize a wide viewing angle display. NB mode is used when dramatically 
weak to outdoor daylight. In NB mode, since a direct observation person will look at the light 
reflected in the picture element electrode when a liquid crystal layer is a transparent state, a 
display image can be seen brightly. In NB mode, an angle of visibility is extremely narrow. 
However, since a display image can be seen good even when outdoor daylight is weak, it is used by 
a personal youth, and if it is short-time use, it will be convenient practically. Generally, since it is 
rare to use it, NB mode display is usually considered as NW display, and it is constituted so that it 



may become NB mode display, only when continuing pressing down the turbo switch 934. 
[0692]There is a point of having equipped the gamma change over switch 935 as a feature of the 
display of (drawing 91). The gamma change over switch 935 is a toggle switch, and enables it to 
switch a gamma curve by one touch. The color temperature of the incident light by which this 
enters into a display panel under the lighting of a filament lamp serves as white of about 4800K 
redness, and becomes about 7000k blueness white by a daylight color fluorescent lamp, and, 
outdoors, becomes about 6500k white. 

[0693]Therefore, the color of the display image of a display panel changes with places using the 
display 21 of (drawing 91). Especially this sense of incongruity is large when it moves under the 
lighting of a filament lamp from under the lighting of a fluorescent lamp. By choosing the 
patience change over switch 935 at this time, a color temperature changes immediately and can 
look a display image normal. 

[0694]The red gamma curve is made for the transmissivity (percent modulation) of a liquid 
crystal to become small as the gamma change over switch 935 serves as a good white display with 
the light of a filament lamp. Once it pushes, blue transmissivity (percent modulation) is made to 
become small so that it may apply to a daylight color fluorescent lamp. If it pushes further once 
again, he is trying to become the best white display under sunlight. Therefore, a user has a good 
display image seen under any illumination light by choosing the gamma change over switch 935. 
[0695]ln order to solve being displayed in white by the direction as which an observer regards a 
picture, there is also a view which switches NW mode and NB mode about the video signal 
inputted into the display panel 21. Although especially an angle of visibility is narrow at the time 
of NB mode, since display luminance has a special feature made very brightly, it is effective in a 
personal digital assistant, information machines and equipment, etc. which need security. 
[0696]The change in NW mode and NB mode is easy to realize when digital processing of the 
video-signal processing is carried out. It is because it will become the image data of NB if bit 
flipping of the image data in NW is carried out. Therefore, when using it in NB mode, black and 
white of an image are reversed. 

[0697]It is important here that an observer has NB mode and NW mode switched freely. NB mode 
and NW mode are switched so that a display image may look the optimal by the light incidence 
state to the display panel 21, and the observation direction of the display panel 21. Switches, such 
as the user button 934, perform a change. After a user pushes the button 934, the pushed period, 
or a button, it is made to be in the displaying condition in NB mode during a fixed period. It is 
made to change by a program for a fixed period. As long as it pushes a button depending on 
composition, it may constitute so that it may become NW mode. 

[0698]With a natural thing, the position of an observer's eye and the direction of incident light 
may be detected automatically with photosensor etc., and NW mode and NB mode may be 
switched automatically. The strength of outdoor daylight may be detected automatically and MW 
mode and NB mode may be switched. The message of a mode change may be displayed on the 
display screen of a display panel, and the MANINTAface to a user may be made good. 
[0699]lf a display panel is reflection and this will be a penetration, it can apply either. In other 
spontaneous light methods not only like PD display panel but TN display panel, it is applicable 
also to a display panel or a display. 

[0700] (Drawing 91) is the composition of having attached the display as a monitor of a video 
camera. It is not limited to this composition but the composition of a Personal Digital Assistant 
(drawing 92 (drawing 94)) etc. can be applied like (drawing 93). 

[070l]ln (drawing 93), the projection 932 is formed in the covering 915 to which the mirror 921 
was attached, and it is constituted so that this projection 932 may be inserted in the stop part 933 
and it may fix. 



[0702] (Drawing 95) is a sectional view of (drawing 93). In order to strengthen the directivity of the 
light emitted from the light emitting device 11, and in order to prevent the light emission to an 
unnecessary direction, the mirror 144 is formed near the light emitting device 11. The reflection 
type Fresnel lens which consists of metal is formed in the covering 915. The light 18a emitted 
from the light emitting device 11 is changed into the abbreviated parallel beam 18b with Fresnel 
lens 921, and enters into the display panel 21. The display panels 21 are scattered about in the 
incident light 18b, and at the time of NW mode, 18 d of this scattered light is observed by the 
observer, and they serve as a display image. A liquid crystal layer serves as the light 18c which 
carried out regular reflection in a transmission state thoroughly. Although 18b considered it as 
the parallel beam, it may not be limited to this and they may be convergence light or the diffused 
light. 

[0703]When the display panel 21 is semi transmission specification, the back light 16 is arranged 
at the rear face of the display panel 21. By making the back light 16, the light emitting device 11, 
and both turn on, a bright display image is obtained and a viewing angle range is also expanded. 
The display panel 21 of this invention forms the antireftection film in the field which touches air. 
The brilliance control of a display screen can be easily performed by carrying out blink operation 
of the light emitting device 11. 

[0704] (Drawing 96) is a case where the light emitting device 11 is the point light source (small 
light source), in (drawing 95). The light emitted from the light emitting device 11 is changed into 
an abbreviated parallel beam in the three-dimensional paraboloid (concave surface) mirror 921a. 
Like (drawing 97), like a fluorescent tube, in the case of a linear light source, if a light source uses 
the two-dimensional parabolic mirror 921b, it can form the light 18b of an abbreviated parallel 
beam. 

[0705] (Drawing 92) etc. - **** - although the parabolic mirror 921 was set to one, it is good also 
as plurality like (drawing 98) (drawing 93). In (drawing 98), although foundations arrange the 
light emitting device 11a near the focal position of the parabolic mirror 921a and arrange the light 
emitting device lib near the focal position of the paraboloid 921b, it does not limit to this. The 
composition for which the parabolic mirrors 921a and 921b share the display screen of the display 
panel 21 every [2/1/] may be used, and the illuminated field of 921a and the illuminated field of 
921b may be piled up (it is got blocked and the whole region of a display panel is illuminated with 
both parabolic mirrors 921a and 921b). It can respond easily by designing properly a focal 
distance with the parabolic mirrors 921a and 921b, and the position of the light emitting device 
11. 

[0706] With the composition of (drawing 98), in order to improve the directivity of the light emitted 
from the light emitting device 11, the lens 795 is arranged to the outgoing radiation side. 
Although illustrated like the parabolic mirror which has a curved surface, the parabolic mirror 
921 may be FresneHzed like (drawing 95 (b)), and may be constituted planate. 
[07 07] Although the light emitting devices 11a and lib may always turn on both sides, blink 
operation of them may be carried out by turns. A blinking period shall be not less than at least 30 
Hz. It is because a flicker occurs above 30 Hz. 

[0708] (Drawing 99) is composition which carries out polarized light separation of the light 
emitted from the one light emitting device 11, and illuminates the display panel 21. What is 
necessary is just to reset the portion of the light emitting devices 11a and lib of (drawing 98) in 
the composition of (drawing 99). 

[0709]In (drawing 99), the light 18 emitted from the light emitting device 11 is separated in 
respect of [ 872 ] the light separating of PBS871, and the P polarization 18b goes straight on, and 
enters into the field lens 795b. On the other hand, after optical-path adjustment is carried out 
with the relay lens 991, it is reflected by the mirror 892, and the reflected S polarization 18a is 



changed into P polarization with the lambda/2 board 893, and enters into the field lens 795a. Next 
operation is the same as that of (drawing 98). 

[0710]With the composition of (drawing 99), the display panel 21 can be illuminated by P 
polarization. Especially when illuminating by polarization, it is preferred to arrange a polarizing 
plate to the in-and-out plane of fire of the display panel 21. The polarization axis of a polarizing 
plate (film) is coincided so that P polarization may penetrate good. Even when using a polarizing 
plate, it cannot be overemphasized that it is preferred to form an antireflection film in the surface. 
In addition, minute unevenness may be formed in a light incidence face. For example, it is 
embossing. Any of the method which forms resin on the display panel 21 and is formed by transfer 
technology, the method which sticks the sheet which performed embossing, and the method which 
produces unevenness for the surface of a display panel chemically or mechanically may be 
sufficient as embossing. 

[071l]moreover - etc. (drawing 98 (drawing 92)) etc. - in a display, it cannot be overemphasized 
by arranging trichromatic light emitting devices, such as R, G, and B, and blinking these one by 
one that a field sequential display may be realized. About the composition in this case, since it is 
explaining, it omits (drawing 90 (drawing 87)). 

[0712]Even if the matter which it indicated that omitted and has been indicated that there is 
nothing in this specification does not have explanation, and even if it is not illustrated, it cannot 
be overemphasized that it is mutually applicable. It is the matter indicated in one specification, 
and is because every one composition is not only indicated to details. 

[0713]Similar composition is also employable. For example, in this invention, it is supposed that 
EL backlight can be used as a back light. For example, in (drawing 39), 21b may be transposed to 
the EL backlight which can turn on each part to stripe shape or matrix form (putting out lights). 
In (drawing 40), 226b may be transposed to an EL luminescence layer at the appearance. In 
(drawing 39), the composition of having used 226b as the EL luminescence layer, and having 
deleted 222b may be used. That is, the EL luminescence layer pinched between the array 
substrate 221 or the counter substrate 222a, and the scanning substrate 392 is formed. For 
example, after producing the liquid crystal display panel 21a and, producing an EL luminescence 
layer and the scanning substrate 392 in which the scanning electrode was formed, on the other 
hand, the composition which pastes together this scanning substrate 392 and liquid crystal 
display panel 21a is illustrated. In order to paste together good, the position ****** marker is 
formed in the periphery of the scanning substrate 392 and the display panel 21a. A position 
****** marker is good to form simultaneously with the formation process of TFT241, and the 
formation process of an EL element. Mercury ion may act with a fluorescent substance and an EL 
luminescence layer may be transposed to the fluorescent light emitting device or firefly 
luminescence layer which generates visible light. In addition, it may transpose to surface state or 
the punctiform LED formative layer, and a laser creation layer. 

[0714]What (Drawing (drawing 79) 114) is done for the blink operation of the lamp 791 in a 
projection type display, (Drawing 82) etc. - an image display state and a black display state can 
be switched by carrying out lighting operation of the light emitting device 11 in displays, such as 
carrying out blink operation of the light emitting device 11 in a viewfinder (drawing 98 (drawing 
93 (drawing 91))), etc. (drawing 88). (drawing 87) 

[0715]This is the same as the realization of image display and a black display by blinking the 
back light 16 explained above and operating the scanning electrode 393. Therefore, displays, such 
as a viewfinder of these this inventions, can also improve an animation Japanese quince 
substantially. Therefore, what (it should apply) the drive method explained using - (drawing 1) 
(drawing 78) etc., a blinking period, circuitry, etc. are [ a thing ] applicable also to the display of 
future (drawing 79) this inventions cannot be overemphasized. 



[0716]It is clear that it is easily realizable in composition [ especially / (drawing 98) ] to change 
the upper part and the lower part of a screen of the display panel 21 by turns into a black display / 
image display state. Although a light emitting device is set to two in (drawing 98), it may not limit 
to this, and three or more pieces may be sufficient, and it cannot be overemphasized by bhnking 
these three or more light emitting devices 11 one by one that the image display position of the 
display panel 21 can be chosen one by one. 

[0717]The above is when the viewing area of the display panel 21 is comparatively as small as 20 
inches or less, but if it becomes large-sized with 30 inches or more, a display screen will bend 
easily. For the measure, by this invention, as shown in (drawing 100), the outer frame 1001 was 
attached to the display panel 21, and the holddown member 1002 is attached so that the outer 
frame 1001 may be hung and it may be lowered. As shown using this holddown member 1002 
(Drawing 101), it attaches to the wall 1011 in screw 1012 grade. 

[0718]However, weight will also become heavy if the size of the display panel 21 becomes large. 
Therefore, the leg mounting part 1004 is arranged to the display panel 21 down side, and it 
enables it to hold the weight of the display panel 21 on two or more foot. 

[0719]A leg is movable to right and left, as shown in A, and the leg 1003 is constituted so that it 
can contract, as shown in B. Therefore, even if it is a narrow place, a display can be installed 
easily. 1542 is a remote control receive section which receives a channel switching signal, a 
gamma change signal, etc. 

[0720]It is preferred to attach the elastic convex member 1021 to the surface of the display panel 
21, as shown in the (figure 102 (a)). The convex member 1021 is formed with these composites, 
such as elasticity phenol resin, silicone rubber, an elasticity epoxy resin, and pro polypyrene resin. 
These prevent the liquid crystal layer 226 from being destroyed by the press by people's hand etc. 
while protecting the surface of the display panel 21. It prevents scattering, when a display panel 
is broken into breakage or emergency of the display panel 21. There is also an operation which 
extends a viewing angle by making the surface into a transparent convex surface. 
[072l]lt is preferred to perform embossing on the surface preferably, and in order to protect from 
ultraviolet rays, it is preferred to attach or form an ultraviolet- rays cut film. A contrast feeling 
appears in the display image of the display panel 21 by adding a little black or blue coloring 
matter or a color to the convex member 1021. A little optical dispersing agents may be added. This 
is the same also in the (figure 102 (b)). 

[0722]As shown in the (figure 102 (b)) as other composition, the composition which fills up the 
convex covering 1022 with fluids, such as gels, such as silicon gel, and ethylene glycol, is also 
effective (optical coupling layer 126). It is because it is comparatively lightweight, and a price is 
also cheap and formation production is also easy. As for the convex covering 1022, forming with 
polyester resin etc. is preferred. An antireflection film is formed in the surface of the convex 
covering 1022. 

[0723]Although 1021 considered it as convex in (Drawing 102), it does not limit to this. For 
example, a plane may be sufficient and concave shape may be sufficient depending on the case. In 
addition, a concave construct and a convex construct may be combined, A polarization film may be 
used as the convex covering 1022, and as the (figure 102 (a)) explained, colors, such as black, 
coloring matter, etc. may be added in the optical coupling layer 126, or it may add to the covering 
1022. In (Drawing 102), two-dimensional any (the shape of boiled fish paste) may be sufficient as 
a convex member as for three dimensions (the shape of a lens). It does not limit to sticking the 
convex member 1021 with the liquid crystal display panel 21 thoroughly. It cannot be 
overemphasized that a fixed air gap may be provided. The convex member 1021 may not be 
limited to a convex configuration, and concave shape may be sufficient as them. By making 
concave shape and a convex configuration approach and arranging, positive power and negative 



power are negated, and it suits, and is good also as plate-like power (with no lens effect) 
seemingly. 

[0724]When it constitutes television from composition like (drawing 100), it is preferred to enable 
it to fold up, as shown in (Drawing 154). In the (figure 154 (a)), the plane loudspeaker 1541 is 
attached to the main part 1001b, and the display panel 21 is attached to the main part 1001a. The 
main parts 1001a and 1001b are foldable by the rotary part 914, as shown in the (figure 154 (b)). 
If constituted in this way, a loudspeaker part will serve as a protective cover of the display panel 
2L 

[0725]Cost will become high if the display panel 21 becomes large-sized. Development of the 
low-temperature-polysilicon art which forms a polysilicon film is prosperous by vapor-depositing 
amorphous silicon membrane to the array substrate 221, in order to cope with this technical 
problem, and annealing this thin film using excimer laser etc. Although Sumitomo Heavy 
Industries etc. are developing excimer laser, almost all the devices pull and lengthen a laser beam 
to slit shape, and a substrate is irradiated with and moved. A technical problem is the length of 
the slit made into this slit shape. Usually, it is 20-30 (cm) grade. Therefore, the size of the display 
panel 21 which can be created with this slit length will be determined. It is for the semiconductor 
characteristic of the seam part of a slit worsening and not functioning as an element. 
[0726] Although the semiconductor membrane formation by excimer laser annealing has a merit 
made to low cost, TFT of a pixel, etc. have the technical problem that the characteristic needs to 
form to a good portion that it is bad simultaneously with a peripheral driver. A manufacture 
throughput (baton) cannot be improved because of this technical problem. 

[0727]ln order that the manufacturing method of the display panel of this invention may cope 
with this technical problem, a peripheral-driver circuit is divided and formed and semiconductor 
membrane, such as TFT of a pixel, anneals only a required part to spot form. 
[0728] (Drawing 103) is an explanatory view for explaining a display panel, and its manufacturing 
method and manufacturing installation of this invention. With (Drawing 103), in order to explain 
easily the case where the four array substrates 221a, 221b, 221c, and 221d are produced to the 
one glass substrate 1032 is explained. 

[0729]The slash part shows the excimer laser head 1031. A thing required for explanation is slit 
shape beam width [ not a laser head but ] LI. Now, it explains that the dip of the display screen 
107a is beam width Ll in order to give explanation easy. The breadth of a display screen is larger 
than Ll, and it is explained that the overall length of the required source driver 102 is larger L2 
than Ll. 

[0730]If it is going to carry out laser annealing of the one glass substrate 1032 and a laser head is 
not scanned at least 3 times as shown in 1031 c~1031 d"1031e, all the viewing areas cannot be 
annealed. However, if the laser head 1031 is scanned, as for the semiconductor between next the 
eye 1031c, for example, a laser head, and 1031d, the characteristic will worsen. In order to cope 
with this technical problem, this invention does not form a transistor element in the eye [ next ] 
part of the laser head 1031, but is dividing it like the source driver 102a and 102b, 102c, and 
102d. 

[073l]The state where it divided is shown in (Drawing 104). The range enclosed by the dotted line 
in (Drawing 104) is the field in which semiconductor device transistor elements, such as a shift 
register, a driver circuit, an inverter, an analog switch, and a transfer gate (TG), were formed. The 
array substrate 221a comprises the two source driver circuit groups 102a and 102b. The 
semiconductor device is not formed in the range of A which becomes next eye so that clearly also 
from (Drawing 104). Only metal wiring, such as aluminum, is formed. 

[0732]That is, as shown in (Drawing 104), the power supply wiring 1041 and controlling signal 
line 1042 grade are formed in the range of A, and semiconductor devices, such as a switching 



element, are not formed. It is because it corresponds between the laser heads 1031 (width got 
blocked and scanned one time), the characteristic of a semiconductor worsens and the range of 
this A cannot form a good semiconductor device. Although the range of A (width) is based on the 
characteristic of annealing means, such as excimer laser, it is usually 20 micrometers to about 
100 micrometers. 

[0733]With the display panel of this invention, it is characterized by not forming the 
semiconductor device of driver elements in the part beforehand located between laser heads as 
mentioned above. 

[0734]Since a semiconductor device is not formed in the range of A, the semiconductor device 
which should be essentially formed in this range (Elements of the Invention) is formed in the 
portion of Si. Therefore, only the portion of SI is formed in the wide range as the driver circuit 
near the A is shown in a dotted line. It is necessary to wire the picture element electrode 230 
between the ranges of A in the source signal lines 228 (228e, 228f, 228g, 228h, etc.). Therefore, the 
source signal bine 228 is radiately formed, as shown in (Drawing 104). 

[0735]As shown in (Drawing 103), laser red is first positioned by the position of 1031a, and forms 
a polysilicon film by irradiating with and carrying out laser annealing of the laser beam to the 
amorphous silicon film of the gate driver 101a. Next, it moves to the part which forms the gate 
driver 101b, and laser annealing of the laser beam is irradiated with and carried out to an 
amorphous silicon film. Then, a laser head moves to the position of 1031b, irradiates a gate driver 
101c position with a laser beam, performs laser annealing, and irradiates a gate driver lOld 
position with a laser beam, and performs laser annealing. 

[0736]The part of a source driver moves a laser head to the position of 1031c similarly, The 
formation position of the source driver 102a is irradiated with a laser beam, it moves to a 102e 
position, 102b and a 102c position, 102f and a 102g position, a 102d position, and a 102h position 
after that, laser annealing is performed, and a polysilicon film is formed. 

[0737]This invention divides the semiconductor device currently formed continuously by 
regulation of devices, such as width of a laser head, conventionally [, such as a source driver 
circuit or a gate driver circuit, ]. Therefore, after moving a laser head from a 1031c position and 
completing the semiconductor membrane of a 102a position and the viewing area 107a, it cannot 
be overemphasized that semiconductor membrane may be continuously formed in a 102e position. 
The next scan is started from a 103 Id position. 

[0738]As the viewing area 107 is shown in (Drawing 105), the switching element and the picture 
element electrode 230 are formed. Among these, parts to be formed [ of semiconductor 
membrane ] are 242 copies of gate terminals. That is, it is not necessary to carry out laser 
annealing to the part of the pixel contact hole 1052, the drain terminal 244, the source terminal 
243, the source signal line 228, and the gate signal line 415. 

[0739]Then, as shown in (Drawing 106), spot form is irradiated with a laser beam and laser 
annealing is carried out only to the position which forms switching elements, such as TFT. Good 
semiconductor membrane is formed by piling up laser spot in five (micrometer) to 15 (micrometer) 
pitch still more preferably, shifting laser spot 1061 a-f a little in five (micrometer) to 30 
(micrometer) pitch. TFT etc. are formed on this laser spot 1061 position. 

[0740]As shown in (Drawing 108), the laser beam of spot form irradiates the polygon mirror 1082 
with the laser beam 1081, and irradiates the glass substrate 1032 with it using the 1st lens 1083 
and the 2nd lens 1084. The ranges W with which it can irradiate by positioning once are 30 (cm) 
grades. The part besides this range moves a laser head, and positions and irradiates with it again. 
[074l]The outline of the device which irradiates with a slit shape laser beam is shown in 
(Drawing 109). It leads to the image formation optical system 1093, reflecting the laser beam 
1081 by laser mirror 1091 a-1091 b-1091c. The image formation optical system 1093 forms the slit 



shape beam 1092, as shown in (Drawing 109), it irradiates the glass substrate 1032 with this 
beam 1092, and performs laser annealing. It is good to use a homogenizer in this optical system. 
[0742]The slit 1101 may be arranged so that the optical system shown in (Drawing 110) (Drawing 
109). The laser beam outgoing radiation hole 1102 in which the slit 1101 was formed in 
accordance with the picture element pitch is formed. By moving this slit to the viewing area 107 
one by one, the part of the pixel TFT of the range where ** also corresponds to stroke behavior at 
once not using the polygon mirror 1082 as shown in (Drawing 108) can be irradiated with a laser 
beam. Therefore, laser annealing can be performed at high speed. 

[0743]As shown in (Drawing 107), on the 1st stage (the 1st process), by carrying out image 
processing of the marker 1071 of the glass substrate 1032 first, a detecting position is performed 
and the glass substrate 1032 is positioned. The marker 1071 forms in an array formation process. 
Positioning line laser head 1031 a- 1031c is operated, and laser annealing of the necessary part is 
carried out. The laser head 1031 may be performed by one, or may be used. [ two or more ] 
[0744] Next, it positions by the marker 1071 also on the 2nd stage (the 2nd process), and the 
optical system using the polygon mirror 1082 shown in (Drawing 108) performs shortly laser 
annealing of the part which forms TFT. The 1st process and the 2nd process may be replaced, and 
it is simultaneous in the 1st process and the 2nd process, and good in a line (at the same process). 
[0745]Since the mobility of TFT may be small, when the TFT field of the viewing area 107 does 
not have to carry out laser annealing, it is not necessary to use the optical system which consists 
of polygon mirrors. That is, the portions of the source driver 102 and the gate driver 101 perform 
and polysilicon-ize laser annealing, mobility is increased, and the viewing area 107 forms TFT 
with an amorphous state. If it is this method, an annealing process is a short time, it can end, and 
a manufacture baton can be raised. 

[0746]Although it presupposed that it anneals with laser in the example of this invention, the 
method which will not limit to this and will exceed a semiconductor layer and to grow up may be 
used. In this case, what is necessary is just to give the growing process which will pass 
preponderantly the part which forms a driver. 

[0747]lt has mainly been explained that the counter substrate 222 and the array substrate 221 
use substrates, such as a glass substrate, a transparent ceramic substrate, a resin substrate, a 
single crystal silicon substrate, and a metal substrate, in the display panel of this invention, and a 
display However, the counter substrate 222 and the array substrate 221 may use a film or sheets, 
such as a resin film. 

[0748]For example, polyimide, PVA, cross-linked polyethylene, polypropylene, a polyester sheet, 
etc. are illustrated. In the case of PD liquid crystal, a direct counterelectrode or TFT may be 
formed in a liquid crystal layer like JP,2"317222,A. That is, an array substrate or a counter 
substrate does not have necessity constitutionally. When it is the IPS mode (comb electrode 
system) which Hitachi is developing, as for a counterelectrode, there is no necessity in a counter 
substrate. 

[0749]The light modulation layer 226 may not be limited only to a liquid crystal, and 9/65/35PLZT 
about 100 microns thick, or 6/65/35PLZT may be sufficient as it. What added the fluorescent 
substance to the light modulation layer 226, the thing which added a polymer ball, a metal ball, 
etc. in the liquid crystal, etc. may be used. 

[0750]Although transparent electrodes, such as 225 and 230, were explained as ITO, it may not 
limit to this and transparent electrodes, such as Sn02, indium, and indium oxide, may be 
sufficient, for example. What vapor-deposited metal thin films, such as gold, thinly is also 
employable. The transparent conductive coating material "SHINTORON" etc. which an organic 
conducting film, ultrafine particle distribution ink, or TORAY is commercializing may be used. 
[075l]The optical diffusion things in which detailed unevenness was formed on black metal, such 



as hexavalent chromium besides what added carbon etc. to the acrylic resin etc., a paint, and the 
surface, such as a thin film, a thick film or a member, titanium oxide, an aluminum oxide, 
magnesium oxide, and opal glass, may be sufficient as fight absorption film 146 grade. It could be 
colored by a color, paints, etc. which have a relation of the complementary color to the light which 
the fight modulation layer 226 modulates even if not black. A hologram or a diffraction grating 
may be sufficient. 

[0752]The example of this invention has explained as an active-matrix type which has arranged 
switching elements, such as TFT, MIM, and a thin-film diode (TFD), for every picture element 
electrode. With this active-matrix type or a dot-matrix type, minute mirrors and DMD (DLP) 
which TI, Inc. which displays a picture by change of an angle is developing besides a liquid crystal 
display panel are contained. 

[07533Switching elements, such as TFT, may not be limited to 1 pixel at one piece, and may be 
connected. [ two or more ] As for TFT, it is preferred to adopt LDD (low doping drain) structure. 
[0754]The technical idea of each example of this invention is applicable also to an EL display 
panel, a LED display panel, a FED (field emission display) display panel, and PDP besides a 
liquid crystal display panel. Not the thing to limit to an active-matrix type but a simple matrix 
type may be used. Also with a simple matrix type, a pixel (electrode) has the intersection and it 
can be regarded as a dot-matrix type display panel. Of course, the reflection type of a simple 
matrix panel is also a technical category of this invention. In addition, it cannot be 
overemphasized that it is applicable also to the display panel which displays a sign with eight 
simple segments etc., a character, a symbol, etc. These segment electrodes are also among the 
picture element electrodes. 

[0755]It cannot be overemphasized that the technical idea of this invention is applicable also to a 
plasma address type display panel. In addition, the technical idea of this invention is applicable 
also to the optical writing type display panel which does not have a pixel concretely, a heat writing 
type display panel, and a laser writing type display panel. The projection type display using these 
could also be constituted. 

[07 56] Any of a common electrode method and a preceding paragraph gate electrode method may 
be sufficient also as the structure of a pixel. In addition, the electrode of the stripe shape which 
becomes the array substrate 221 from ITO along with a pixel row (transverse direction) may be 
formed, and storage capacitance may be formed between the picture element electrode 230 and 
said stripe like electrode. Thus, by forming storage capacitance, a capacitor in parallel with the 
liquid crystal layer 226 will be formed as a result, and the voltage retention of a pixel can be 
improved. TFT271 formed with low temperature polysilicon, elevated-temperature polysificon, etc. 
has the large OFF state current. Therefore, it is very effective to form this stripe like electrode. 
[0757]The mode (it indicates without distinguishing the mode, a method, etc.) of a display panel, 
It is applicable to ECB mode, DAP mode, STN mode, a TN mode besides PD mode, strong 
dielectric liquid crystal mode, DSM (dynamic scattering mode), perpendicular orientation mode, 
guest host mode, HOMEOTOROPIKKU mode, the smectic mode, the cholesteric mode, etc. 
[0758]The display panel/display of this invention may not be limiting to PD liquid crystal display 
panel / PD liquid crystal display, either, but other liquid crystals, such as a TN liquid crystal, STN 
LCD, cholesteric liquid crystal, a DAP liquid crystal, ECB liquid crystal mode, an IPS method, a 
strong dielectric liquid crystal, antiferroelectric, and OCB, may be sufficient as it. In addition, a 
method like PLZT, electrochromism, electroluminescence, a LED display, an EL display, a plasma 
display (PDP), and plasma addressing may be used. 

[0759]The technical idea of this invention A video camera, a liquid crystal projector, stereoscopic 
television, Projection TV, a viewfinder, the monitor of a cellular phone, PHS, a Personal Digital 
Assistant and its monitor, a digital camera, and its monitor, An electrophotography system, a 



head mount display, an accepting-reality monitor display, The monitor of a note personal 
computer and a video camera, the monitor of an electronic "still" camera, The monitor of a cash 
automatic drawer machine, the monitor of a public telephone, the monitor of a TV phone, It 
cannot be overemphasized to the liquid-crystal-display monitor of a personal computer monitor, a 
liquid crystal wrist watch and its indicator, and homeuse-electronics apparatus, the time stamp 
part of a deferment clock, a pocket game machine machine and its monitor, the back light for 
display panels, etc. that application or application deployment can be carried out. 
[0760]The lighting system of this invention is the program recording medium which recorded the 
program and/or data for [ the ] all performing the function of some means [ all or a part of ] by 
computer, It may use as a program recording medium said program's and/or data's possible and 
read by computer cooperating with said computer, and performing said function. 
[076l]The graphic display device of this invention is the program recording medium which 
recorded the program and/or data for [ the ] all performing the function of some means [ all or a 
part of ] by computer, It may use as a program recording medium said program's and/or data's 
possible and read by computer cooperating with said computer, and performing said function. 
[0762]The drive method of the graphic display device of this invention is the program recording 
medium which recorded the program and/or data for E the ] all performing operation of some 
processes [ all or a part of ] by computer, It may use as a program recording medium said 
program's and/or data's possible and read by computer cooperating with said computer, and 
performing said function. 

[0763]The drive method of the liquid crystal display panel of this invention, It is the program 
recording medium which recorded the program and/or data for [ the I all performing operation of 
some processes [ all or a part of ] by computer, It may use as a program recording medium said 
program's and/or data's possible and read by computer cooperating with said computer, and 
performing said function. 
[0764] 

[Effect of the Invention] This invention demonstrates a characteristic effect according to each 
composition of the improvement of an animation Japanese quince, lowcost-izing, a rise in 
luminosity, etc. so that clearly from the place explained above. 
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[Written amendment] 

[Filing date]January 19 (2007.1.19), Heisei 19 
[Amendment l] 

[Document to be Amended] Specification 

[Item(s) to be Amended] The name of an invention 

[Method of Amendment] Change 

[The contents of amendment] 

[Title of the Invention] Liquid crystal display 

[Amendment 2] 

[Document to be Amended]SpecifLcation 
[Item(s) to be Amended] Claim 
[Method of Amendment] Change 
[The contents of amendment] 
[Claim(s)] 

[Claim l]The 1st light guide plate, 

The 1st luminescent means that inputs light flux into said 1st light guide plate, 
The 2nd light guide plate, 

The 2nd luminescent means that inputs light flux into said 2nd light guide plate, 

A control means which turns on said 1st luminescent means and said 2nd luminescent means, 

and carries out putting-out-lights control, 

A liquid crystal display panel arranged at the optical said 1st light guide plate and 2nd light guide 
plate's outgoing radiation side is provided, 

A liquid crystal display, wherein said control means performs lighting of said 1st and 2nd 
luminescent means, and putting out lights corresponding to an image write position of said liquid 
crystal display panel. 
[Claim 2] A light guide plate, 

The 1st luminescent means arranged or formed in an upper bed part on parenchyma of said light 
guide plate, 

The 2nd luminescent means arranged or formed in a lower end part on parenchyma of said light 
guide plate, 

A control means which turns on said 1st luminescent means and said 2nd luminescent means, 
and carries out putting-out-lights control, 

A liquid crystal display panel arranged at the optical said light guide plate's outgoing radiation 
side is provided, 

A liquid crystal display, wherein said control means performs lighting of said 1st and 2nd 
luminescent means, and putting out lights corresponding to an image write position of said liquid 
crystal display panel. 

[Claim 3]A picture write-in position of said liquid crystal display panel makes said 1st 
luminescent means switch off, and makes said 2nd luminescent means turn on in the upper half 
of a screen. 

The liquid crystal display according to claim 1 or 2, wherein a picture write-in position of said 
liquid crystal display panel makes said 1st luminescent means turn on and makes said 2nd 
luminescent means switch off in the lower half of a screen. 

[Claim 4]The liquid crystal display according to claim 2 in which said light guide plate is 



characterized by a section being a wedge-like. 

[Claim 5]The liquid crystal display according to claim 1 or 2, wherein time Tl which added 
lighting times of said 1st luminescent means and said 2nd luminescent means satisfies the 
following relations to the time t when said liquid crystal display panel rewrites one screen. 
(l/4)<=Tl/t--<(3/4) 

[Claim 6]The liquid crystal display according to any one of claims 1 to 5, wherein a rewriting cycle 
of said liquid crystal display panel is not less than 70 Hz 150 Hz or less. 
[The amendment 3] 

[Document to be Amended] Specification 
[Item(s) to be Amended]0001 
[Method of Amendment] Change 
[The contents of amendment] 
[0001] 

[Field of the Invention] 

A lighting system of the display panel in which this invention carries out image quality 
improvement, such as an animation Japanese quince, concerning the liquid crystal display which 
used the liquid crystal display panel, and a graphic display device using it, It is related with a 
direct viewing type display, a personal digital assistant, a viewfinder, a video camera, a projection 
type display, etc. using the display panel and these which can display a good picture also with a 
direct viewing type or a reflection type. 
[Amendment 4] 

[Document to be Amended] Specification 
[Item(s) to be Amended]0010 
[Method of AmendmentjChange 
[The contents of amendment] 
[0010] 

This invention was made in view of the above technical problems, and an object of this invention 
is to provide the liquid crystal display which an animation Japanese quince does not generate. 
[Amendment 5] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0011 
[Method of Amendment] Change 
[The contents of amendment] 
[0011] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the 1st this invention is the 1st light guide plate, 
The 1st luminescent means that inputs light flux into said 1st light guide plate, 
The 2nd light guide plate, 

The 2nd luminescent means that inputs light flux into said 2nd light guide plate, 

A control means which turns on said 1st luminescent means and said 2nd luminescent means, 

and carries out putting-out-lights control, 

A liquid crystal display panel arranged at the optical said 1st light guide plate and 2nd light guide 
plate's outgoing radiation side is provided, 

Said control means is a liquid crystal display performing lighting of said 1st and 2nd luminescent 
means, and putting out lights corresponding to an image write position of said liquid crystal 
display panel. 

The 2nd this invention is a light guide plate, 

The 1st luminescent means arranged or formed in an upper bed part on parenchyma of said light 



guide plate, 

The 2nd luminescent means arranged or formed in a lower end part on parenchyma of said light 
guide plate, 

A control means which turns on said 1st luminescent means and said 2nd luminescent means, 
and carries out putting-out-lights control, 

A liquid crystal display panel arranged at the optical said light guide plate's outgoing radiation 
side is provided, 

Said control means is a liquid crystal display performing lighting of said 1st and 2nd luminescent 
means, and putting out lights corresponding to an image write position of said liquid crystal 
display panel. 

The 3rd this invention makes said 1st luminescent means switch off, and a picture write-in 
position of said liquid crystal display panel makes said 2nd luminescent means it turn on in the 
upper half of a screen. 

A picture write-in position of said liquid crystal display panel is a liquid crystal display of the 1st 
or 2nd this invention making said 1st luminescent means turn on and making said 2nd 
luminescent means switch off in the lower half of a screen. 

Said light guide plate of the 4th this invention is a liquid crystal display of the 2nd this invention, 
wherein a section is a wedge-like. 

Time Tl to which the 5th this invention added lighting times of said 1st luminescent means and 
said 2nd luminescent means is the liquid crystal display according to claim 1 or 2 satisfying the 
following relations to the time t for said liquid crystal display panel to rewrite one screen. 
(l/4)<=Tl/t--<(3/4) 

The 6th this invention is a liquid crystal display of either the 1st, wherein a rewriting cycle of said 
liquid crystal display panel is not less than 70 Hz 150 Hz or less - the 5th this invention. 
Other this inventions shown below are inventions of art relevant to this invention. 
Other this inventions are the light generating means of line form, 

A shading means which makes light emit to slit shape from said light generating means, 

A pivot means which rotates said light generating means or said shading means in a center of 

rotation, 

It is a lighting system possessing a light guide plate which carries out the light guide of the light 
emitted from said slit. 
[Amendment 6] 

[Document to be AmendedJSpecification 
[Item(s) to be Amended]0069 
[Method of Amendment] Change 
[The contents of amendment] 
[0069] 

Hereafter, the liquid crystal display of this invention, etc. are explained one by one, referring to 
drawings etc. (Drawing l) shows the top view of the lighting system 16 of this invention. The light 
guide plate (light guide member) 14 comprises organic resin or glass substrates, such as an acrylic 
resin and polycarbonate resin, etc. 
[Amendment 7] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0412 
[Method of Amendment] Change 
[The contents of amendment] 
[0412] 

(1/4) <=Tl/t •■ < (3/4) (expression 13) 



In an upper type, a screen becomes dark so that the value of Tl/t becomes small, but animation 
display capability improves. 



